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pening the door 
renewed prosperity 


WE are entering upon a new era in industry 

—an era in which modern methods, modern 
machinery and modern thought will spell Pros- 
perity. Now comes the 


LAST CALL 


for the 


7th National Exposition of 
CHEMICAL INDUSTRIES 


8th Coast Artillery Armory 


NEW YORK 


In this great meeting plaze of chemist, engineer, factory 
operator, and buyer wil) be revealed the latest discover- 
ies, apparatus and pi 


You and as many of your staff as possible should visit 
this great exposition, embracing nearly 400 exhibits. 
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Shriver Efficiency 


Many years of producing filter presses 
for all types of filtration work enable 
us to guarantee the results. 

This guarantee of efficiency goes with 
every filter press we sell—we know our 
product, and we are ready to stand 
back of it. Write for catalog stating 
your filtration problem. 
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Se 8 ee Be T. SHRIVER & CO. 


808 Hamilton Street, Harrison, N. J. 




















the drying of specific materials. 


Operators of Ruggles-Coles Dryers are assured of 
high quality drying, absolute safety and highest 
thermal efficiency. In addition, Ruggles-Coles 
Dryers possess unusual strength oul Gan life, 
bringing to their users lowest operating and main- 
tenance costs. 


We are well prepared to build special dryers for 
materials of unusual characteristics. 


Ruggles-Coles Engineering Company 
120 Broadway, New York City 





RUGGLES-COLES DRYERS 


We have endeavored to cover the drying field as completely as 
possible through our eight standard types—each intended for 






8 Distinct Types—Double or Single Shell 
Direct Heat, Indirect Heat or Steam 





























EIMER &® AMEND 


New York City: 











EIMER & AMEND 


| Standard Bomb Calorimeters 


Emerson and Parr, Regular and Adiabatic 


The Emerson 
has the bomb 
lined with 
Nickel, Monel 
metal, Gold or 
Platinum. The 
Parr has the 
bomb made of 
the acid resist- 
ing Illium 
metal. 


Write for Cal- 
orimeter section 
of our new 
catalog and 
state your re- 
quirements. 


Established 1851. Pittsburgh Office: 











Third Ave., 18th to 19th St. 4048 Jenkins Arcade 
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Wisdom in Managing an 

Educational Institution 

HILE we continue to twit our California friends 

and to assure them that we have already heard 
of their far-famed climate, they seem to be doing 
things out there. In fact they have been doing things 
for several years. Some time ago in talking with 
one of the most illumined professors of chemistry in 
the country he expressed a desire to go to California 
and to visit Berkeley. 

“Why?” we asked. 

“I should like to observe how GILBERT LEWIS does 
it,” he replied. 

Now the school of chemistry at the University of 
California has so established itself that it needs no 
encomium from us; but here comes the announcement 
of the California Institute of Technology that Dr. 
ROBERT A. MILLIKAN, professor of physics at the Uni- 
versity of Chicago, will go permanently to Pasadena 
to become director of the Norman Bridge Laboratory 
of Physics at the Institute and chairman of its Execu- 
tive Council. The presidency of the Institute was of- 
fered to him, but—let us quote a few words of rare 
wisdom from a note on the subject in Science of 
August 12. “The trustees . . were appreciative of 
his desire not to be burdened with the administrative 
duties usually attached to that office and have created 
a new administrative board to be called the Executive 
Council, which will combine the usual functions of 
the president and the executive committee of the 
board of trustees. It will consist of six members, 
three trustees and three members of the faculty, viz.: 
ROBERT A. MILLIKAN, chairman; ARTHUR H. FLEMING, 
president of the board of trustees; HENRY M. ROoBIN- 
SON, first vice-president of the board (and president 
of the First National Bank of Los Angeles) ; GEORGE E. 
HALE, director of the Mt. Wilson Observatory; Ar- 
THUR A. NOYES, director of the Gates Chemical Lab- 
oratory, and EDWARD C. BARRETT, secretary of the 
Institute.” 

How rare, and how sweet to the scientific ear it is 
to hear that the trustees themselves were mindful of 
the fact that a great teacher does not want to be bur- 
dened with administrative duties! And how reasonable 
it is, in an establishment that has no ambition to be 
big in the number of its students, to secure the ad- 
vantage of his wisdom along with that of Dr. HALE 
and Dr. NoYEs in conjunction with the president, the 
first vice-president and the secretary of the board to 
order the affairs of an institute of science! 

Liberal provision has been made for the prosecu- 
tion of research and a joint attack is to be made from 
the physical and chemical laboratories on “the most 
fundamental problem of physical science today: that 
of the constitution of matter and its relation to the 
phenomena of radiation.” 


In addition to the advantage of the occasional pres- 
ence of Professor A. A. MICHELSON of Chicago, Pro- 
fessor H. A. LORENTZ of Leyden will be in residence 
as lecturer and research associate during two months 
of the coming winter and Dr. C. G. DARWIN of the 
University of Cambridge has been appointed profes- 
sor of mathematical physics for the college year of 
1922-23. 

We do not want to appear before our readers as too 
radical or as iconoclastic. We recognize the value of 
traditions and the merit of maintaining them. But 
given a student with a mind open to mathematics and 
an unspoiled curiosity in regard to the unseen causes 
of things, we venture the opinion that there is more 
in it for him, somehow, to study among selected stu- 
dents with these masters of science than there would 
be if he were captain of a football team that is cham- 
pion of the Pacific Coast, the Rocky Mountains, the 
Middle West and the Atlantic Seaboard all at once. 
There is more in it for him than there would be in 
making the Harvard Crimson fade away to a pale 
pink, the Yale Blue look almost white and in reducing 
the Princeton Tiger to a maltese cat on all the fields 
of sport. Shocking as this may sound, we venture to 
say it right here, in the open, on the irrevocable 
printed page. 

Now bring along your University Clubs! 


The Long, Long 
Road to Results 


RS longa, vita brevis est. And long, too, are the 

ways of industry, which is itself an application 
of the arts. We children of men are crude, very 
crude, and it takes generations to do what we know 
should be done and wish to see done. If we look at 
a railway locomotive with a scientific conscience, we 
recognize immediately that it is a wretched thief of 
the heritage of future generations in its voracious 
wastefulness. A blast furnace is also as much of a 
destructor as it is a producer. And why should we 
transport coal on expensive railroads, then on still 
more expensive trucks, then on trucks again only to 
get a little of the available energy out of it while 
we waste the precious lower hydrocarbons that it 
contains? 

We know better but somehow we don’t get around 
to it. On every side we see things done as they should 
not be done; but the inertia of tradition and the lack of 
competent leaders inhibit progress. Look at our 
methods of transporting freight by rail. For ex- 
ample, A wants to deliver to B, who lives a hundred 
miles away, two tons of a product which he makes. 
There are no standard containers, everybody uses 
what he can get. A 5-ton truck carries the two tons 
of merchandise to the freight shed. There it waits 
until a car comes along that is going in B’s direction 
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or destined to the place where B wants the goods. 
Not once in ten thousand times is it possible to put 
it on the car with the mechanical economy provided 
by cranes and platform cars. Usually it is banged 
about by a lot of roustabouts and with innumerable 
strains and shouts it is shoved through the narrow 
door of a box car. Stevedore work is required after it 
is in the car. When the car is wholly or partly 
filled it is shunted off to wait a convenient train and 
then it is shunted on again. Arrived at its destina- 
tion, there is more straining and grunting to get it 
out of the door, on a platform and under cover. B 
then receives a postal card that his goods have ar- 
rived and he sends a 5-ton truck that may not have to 
wait more than five or six hours and then it takes 
more grunts and strains to load it up and to unload it 
after the truck arrives at his place of business. The 
time is likely to be a week or ten days for shipment 
and nobody knows how many men have been banging 
it about with hooks and eating up its value with time- 
and-a-half or double for overtime. 

Adequate terminals with cranes overhead deposit- 
ing each parcel of freight from above on a flat car 
already part of a predestined train, and tarpaulin 
covers when needed, would take care of the loading 
and unloading in a small fraction of the time and ex- 
pense now required. The railroads themselves or a 
single co-ordinated trucking concern could gather up 
and deliver freight with a fraction of the expense 
now involved. Why don’t we do these things? Why 
are we so slow in making advances? The answer is 
very simple. We lack the men in place to see im- 
provements through. 

In many respects the world is bobbing around like 
a chicken with its head cut off simply because of a 
lack of leaders. 


Mechancial Engineering 
In Chemical Production 
WO of the articles in this issue have been con- 
tributed by mechanical engineers. Although this in 


itse’f is not an unusual occurrence, it serves to empha- 
size the close relations existing between the different 
branches of the engineering profession. The chemica! 


engineer must rely upon his older brother for much of 
the mechanics of chemical production. He must be able 
to draw from the other divisions of engineering as much 
of their specialized knowledge and experience as will 
serve to assist him in solving his problems. He must 
in turn contribute his own experience and expert advice 


so that all may derive benefit from the common fund of 


knowledge. 

CHRISTIAN KRARUP, who gives us the article on potash 
recovery, is a mechanical engineer confronted with the 
thoroughly practical problem of putting the cement 
mill’s byproduct industry on a paying basis. The cement 
dust must be separated from the volatilized salts as 
early as possible in the operation or else difficulties 
arise which prevent the proper application of the funda- 
mental principle of the process. The raw material dust 
causes trouble for the electrical engineer in charge of 
the precipitation chamber and later on the separation of 
the gypsum from the mixture of dust and potash tests 
the skill of the chemist and chemical engineer. The 
problem was solved, however, by a combination of 
simple mechanical operations. Water sprays, which are 
used to cool the gases before they pass to the electrical 
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treater, were used to remove the bulk of the dust, and 
the remainder was separated by gravity precipitation. 
This simple modification of the process meant the dif- 
ferencé between success and failure for the byproduct 
installation. 

The second article is by THOMAS G. EsTEP. He deals 
with a problem of interest to the operating engineer 
who is concerned with the measurement of gases. He 
tells us that engineers are often apt to overlook the 
necessity for correcting their gas measurements for the 
water vapor contained in the saturated gases, even 
though large errors can thus be introduced into their 
determinations. In most cases the correction for the 
vapor is greater than the error due either to observa- 
tion or to the accuracy of the measuring device. All 
of these devices, such as Pitot tubes, Venturi meters, 
orifices and throttle disks, measure the gases in terms 
of velocity as indicated by a measurable differential 
pressure. To calculate the volume of the gas from its 
velocity, however, requires a determination of density, 
and herein lies the difficulty. Since the gas is a mix- 
ture of gas and water vapor, either an accurate ana- 
lytical determination is necessary or the operator must 
resort to a laborious mathematical process. Professor 
EsTEeP, recognizing the delay that the tedious calcula- 
tions and physical measurements usually involve, has 
prepared a set of curves which will materially assist 
in the calculation where a gas saturated with water 
vapor is being measured. Knowing the temperature 
and pressure of the gas at the point of measurement 
and the specific gravity of the dry gas, the specific 
gravity of the saturated gas can be read directly 
from the curves. This value can then be subtracted in 
the usual velocity formula, from which the volume of 
the gas can readily be calculated. The procedure for 
partly saturated gases is also simplified by these graphi- 
cal determinations. 

The mechanical problems referred to in these articles 
are similar to many which are met in chemical produc- 
tion, and therefore they lie distinctly within the field of 
chemical engineering. If the chemical engineer is to 
serve his industry to the ful'est extent, he will do well 
to profit by the experiences of workers in other branches 
of the engineering profession. 


Athletics 
And Chemistry 


T IS not our habit to discuss or to record intercolle- 

giate or international sports, or sport of any kind 
except the queen of them all, which is the hunt for 
knowledge in science. But at the international meet 
in New York in July there was a sequel to an event 
which seems interesting from the standpoint of chem- 
istry. The contestants in the one-mile run were STAL- 
LARD of Cambridge, IRISH of Cornell, MCCULLOCH of 
Princeton and KENT-HUGHES of Oxford. Our interest 
is in the first named. He’s a tall, lank Englishman, or 
looks like one, wherever he hails from. He saved his 
wind without falling behind until they had covered 
about three-quarters of the course and then with all his 
might and all his strength forged ahead and won the 
race by a considerable lead. He conserved his powers 
until they were needed and then he put everything he 
had into it. 

Of course, there is nothing remarkable in that; every 
good athlete tries to do it, but it is pleasing to observe. 

At about this time the captain of the Oxford-Cam- 
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bridge team came and took place beside a neighbor 
during some events in which he was not entered. “That 


” 


STALLARD is a rum fellow,” said he. “He is quiet and 
rather shy, but good company when you can get him. 
He has, however, a passion for chemistry, and you can’t 
get him away from his chemistry books. On the way 
over he would take his exercise and then go back to 
them al} the time. He spent from eight to ten hours 
a day at them, reading them with gusto like a boy with 
‘The Three Musketeers.’ He lives in chemistry all the 
time.” 

This reminded us that Sir ERNEST RUTHERFORD is in 
Cambridge and so is Sir WILLIAM POPE, and other 
teachers of great repute and worth; that they have 
sound traditions in science and mathematics at that uni- 
versity, and that it might be worth while to make note 
of the name of the athletic student of chemistry: 
S-T-A-L-L-A-R-D. 


Steadier Prices 

Mean Business Expansion 

HERE can be no doubt that the volume of business 

transacted will increase as a result of the fairly 
stable basis the commodity markets have reached, 
whereas last winter everyone was insisting that busi- 
ness was halted while men waited for prices to decline. 
It does not follow, of course, that business will resume 
the swing it appeared to have in 1920. The showing 
of that year was partly fictitious. Since we lack com- 
prehensive statistics of the volume of business trans- 
acted from time to time, we naturally fall back on 
symptoms, particularly prices. We have since found 
that in the case of many commodities the high prices 
ruling in 1920 did not really prove that there was a 
heavy demand, and the stocks that represented frozen 
credits toward the close of the year showed that in some 
instances the supply had been really in excess of the 
demand, the holders having contrived to conceal the 
fact. We may indeed reach a stage in the near future 
of doing a larger volume of business than was done in 
1920, while the outrageous prices of that year certainly 
will not be developed. 

The volume of business that is being done now is 
larger than is commonly assumed. The last report of 
ton-mileage freight movement on the railroads, for the 
month of May, shows an increase over the rate in April, 
and a rate slightly in excess of the rate in the best 
railroad year before the war, that being the year ended 
June 30, 1913. The Federal Reserve Board reports that 
debits to individual accounts at banks in the week ended 
June 1 were only 17 per cent less than in the correspond- 
ing week of 1920, while the week ended June 22 showed 
a lag behind 1920 of only 14 per cent. These showings 
are quite different from the common appraisals of the 
volume of business being done. The reaction to them 
should be that new light is being thrown on the situa- 
tion, not that they are things to be explained away. 
They are plainly of fundamental importance. 

Reverting to the statement that commodity prices 
are now much steadier, the Bureau of Labor Statistics 
at Washington released its wholesale price statement 
for July on August 18. This showed an index number 
(1913 = 100) of 148 for July, the same as had been 
shown for June. Farm products and “food, etc.” in- 
creased two points each from June to July, while the 
other items, which are not weighted as heavily in the 
total, declined various numbers of points. 
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The readjustment is either completed for the time 
being or has reached its final stages, indicated by the 
fact that no longer are all prices declining. Early in 
the readjustment a common feeling was that if com- 
modity A had experienced a great decline or had ap- 
proached its pre-war price, and commodity B had had 
only a small decline or was still far above its pre-war 
level, then it was up to commodity B to do a great deal 
more and it was necessary to wait for the slacker to do 
his duty. Dr. HURLIN’s statistics, commented on in 
these columns under date of July 27, 1921 (page 135) 
showed that commodity prices in general declined for 
about thirty years after 1815 and after 1865. The point 
is that some commodities can get down easily while 
others have a hard time of it. The divergences now in 
advances over 1913 averages shown by different com- 
modities are due largely to that fact. The prices that 
are high have to be accepted as likely to decline but 
little from month to month. A basis for doing business 
is afforded. 

Price divergences now are due largely to differences 
in the character of the costs. Some high costs were 
shaken out readily. Others yield grudgingly. Such 
increases in costs as are due to freight rates have not 
been shaken out at all, for freight rates have not been 
reduced. We cannot take a fixed relation to 1913 prices 
and say that each commodity must conform to that re- 
lation or be left alone until it does. Indeed, the entire 
process of deflation may be stopped altogether, for there 
are some able economists who now argue that we are 
likely to have a “secondary inflation” for a time. 


A Silk Purse 

From a Sow’s Ear 

FEATURE of the exhibit of Arthur D. Little, Inc., 

at the coming National Exposition of Chemical 
Industries, is a silk purse made out of a sow’s ear. 
This hardly belongs to industry in the commercial sense, 
but it is at once an object lesson and a contribution 
to philosophy. First there was the sow which “passed 
on” as the saying is—but into provisions here present 
in accordance with her genus rather than into the less 
definitely known Great Beyond. The ears, instead of 
going into pickle, went into glue and the glue was 
softened in water, brought almost to the point of pre- 
cipitation with acetone, then forced through a warm 
container into a spinneret and through this into a 
hardening solution of formaldehyde and acetone in a 
V-tube. It was picked out of the V-tube, reeled, dried, 
treated to a 40 per cent glycerine bath in which it was 
also dyed, then reeled and dried again, woven and sewed 
up—and there is as handsome a silk purse as ever was 
carried by the gent:e abbess of whom CHAUCER sings 
and who never messed up her wineglass while engaged 
in the conviviality which now, alas, is denied to us. 

As a chemical achievement it was play, mere play; 
an incident of minor research. Our interest in it is 
as a contribution to philosophy. This trinket, of which 
the silk is not even strong or of especially good quality, 
should serve as a mighty club in argument. The 
wretched old saw, “You can’t make a silk purse out of 
a sow’s ear,” has been echoed down the ages, the Bour- 
bon chortle of those who never learn and never forget. 
Let’s hope that it may serve to refute the footless argu- 
ments of the ignorant and that it wi!l help to lay those 
hoary ghosts of the past that jabber against progress. 
Science can do. 
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Case Hardening and Oxidation of Steel 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—Many events have prevented me from paying 
the necessary attention to the important paper by Mr. 
Matsubara on “Chemical Equilibrium Between Iron, 
Carbon and Oxygen” read before the February meeting 
of the American Institute of Mining and Metallurgical 
Engineers and briefly abstracted in your journal Feb. 
23, 1921, page 331. I intend to study very carefully the 
data contained in this paper, and expect to resume my 
experimental researches in this very interesting field 
within a few months. 

But in the meantime I must say that many points, 
both in the experimental part and in Mr. Matsubara’s 
conclusions, seem worthy of a closer analysis, and—in 
some respects—to be open to some criticism. 

His reaction chamber consisted of a glazed porcelain 
tube partly inclosed in an electric furnace, but whose 
ends projected into the open air. One end, in fact, was 
water-cooled. After introducing a certain amount of 
oxide, evacuating and bringing the furnace to the 
correct temperature, the gas to be charged was forced 
into the reaction chamber. After the reaction had pro- 
ceeded “to equilibrium” the gas was drawn off and 
analyzed. 

I will limit my observations to but two of the many 
points which could be discussed in connection with this 
experimental work. Mr. Matsubara does not sufficiently 
explain his manner of deducing equilibrium data in a 
vessel which is only partly heated to the reaction tem- 
perature to be studied and the balance (about one- 
quarter of its length) cooled by circulating water. 
Neither do I find any reference to the time required to 
withdraw the gas contained in the reaction chamber— 
which gas cannot be in a true physical and chemical 
equilibrium for the reason stated above. 

These points and the many others that could be quoted 
perhaps have not been explained by the author for the 
sake of brevity. But in my opinion they require a com- 
plete discussion if the experimental results are to be 
taken as a sure basis of a new theory in open opposition 
to the results of previous investigators. 

In any case, I am absolutely sure that the results of 
my experiments on the simultaneous oxidation and car- 
bonization of iron by the system C:CO:CO, under suffi- 
cient pressure cannot be explained in the way suggested 
by Mr. Matsubara—namely, that the oxidation may have 
been caused by an excess of CO, being blown into the 
mass at too high velocity and reaching the metal before 
being converted by the hot surrounding charcoal into 
CO. I am fortified in this belief by the knowledge of 
many hundreds of carbonizations carried out under 
atmospheric pressure, but in all other respects under 
exactly identical conditions as those under higher pres- 
sure, not one of which has caused the slightest oxidation 
of the surface of steel imbedded in the charcoal. 
Neither did an increase in gas velocity twenty times 
higher cause any oxidation at atmospheric pressure. 

Such simultaneous carbonization and oxidation I 
explained (and for that matter, still explain) on the 
basis of Schenck’s investigations, easily summarized in 





the attached diagram showing isothermals for the two 
systems in question. If conditions are as here repre- 
sented, it is obvious that at some pressure p, less than 
Q, hot carbon will tend to hold the CO concentration at 
S, which will not only protect any iron from the forma- 
tion of FeO but bring the carbon in austenite up 
through various stages represented by curves 4@,, @., @,, 
etc., eventually arriving at a certain carbon concentra- 
tion (= austenite) which is in equilibrium with the 
same CO concentration as that generated by carbon. 
On the other hand, any pressure greater than that repre- 
sented by Q will cause simultaneous oxidation and car- 
bonization. 

Mr. Matsubara’s diagram shows the iron oxide ver- 
tical displaced far to the left so that the two principal 
curves do not intersect. Therefore his diagram infers 
that the admitted phenomenon of combined oxidation 
and carbonization must accomplish itself alternately in 
two opposite directions. Thus for some time the 
CO:CO, mixture which bathes the surface of the iron 
would act as a carbonizing agent, but could not cause the 
least oxidation. In the next period of time the CO:CO. 
mixture—having in some unexplained manner changed 
its composition—should act as an oxidizing agent. 

Accepting for the moment this situation, it must be 
clear that in the second period of time the gas, contain- 
ing a higher percentage of CO,, cannot be in equilibrium 
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ISOTHERMALS SHOWING CONDITIONS EXISTING DURING 
CARBURIZATION BY CO AND CHARCOAL 
UNDER PRESSURE 


with the carbonized zone produced previously. Neces- 
sarily, then, there must be some decarbonization of the 
outer layers of metal before the oxidation could occur. 
Such an intermittent process, no matter what the order 
or number of the alternate periods, would consequently 
leave an end product which is quite different from those 
I have observed without exception in pressure carboniza- 
tions. 

In my own experience the finished samples always 
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possessed a thick layer, strongly and very uniformly 
carbonized, in which the carbon content reached its 
maximum value at the outer surface where the metal 
was in intimate contact with a thick solid crust of iron 
oxide. In this crust many pieces of charcoal were 
imbedded, so that the oxide was in close contact with 
free carbon, a proof that in my experimental conditions 
the gas mixture was in equilibrium at the same identical 
time with charcoal, iron oxide and the austenite of 
highest carbon content. 

Aside from all these remarks, it must be constantly 
borne in mind that it has been experimentally proved, 
independently of any theory by Schenck or other 
scientist, that at certain temperatures the simultaneous 
carbonization and oxidation of iron can take place only 
when the pressure of the C:CO:CO, system exceeds a 
given value. Hence it follows with the same degree of 
certainty that the curves corresponding to the two reac- 
tions must cross each other at that pressure. 

Turin, Italy. FEDERICO GIOLITTI. 





Slip Interference Theory of Hardening 
To the Editor of Chemical & Metallurgical Engineering 


Sir:—Dr. Jeffries and Mr. Archer must be congratu- 
lated on their very interesting and important contribu- 
tion to the theory of hardening published in your issue 
for June 15, 1921. The authors have in “slip inter- 
ference” found a lucky word, which when made 
comprehensive enough gives a nice and easily remem- 
bered explanation of the cause of hardness, especially 
after defining hardness as resistance to deformation 
(or slip). If their theory is correct, it should satis- 
factorily explain all phenomena connected with harden- 
ing, and it may be of interest to discuss a few points 
to see whether the theory will hold when considered 
from a few other angles. 

The authors state in the beginning that metals owe 
their hardness and strength to interatomic bonds and, 
further on, that deformation is caused by slip. I can- 
not find it clearly so stated, but it must be assumed 
that such slip will occur between atoms and will take 
place most easily at right angles to the direction where 
the sum of interatomic bonds is the least." When some 
outside force is applied which causes slip between the 
atoms, these take up new positions, each to each, with 
stronger bonds. They can then better resist an out- 
side force against further displacement. When the tem- 
perature is low and the molecular motion is not lively 
enough, no rearrangement of disorganized atoms will 
take place and the phenomenon known as cold-working 
is the result. When the outside force exceeds a certain 
limit, the interatomic bonds will be broken. 

It is generally conceded, as the authors state on page 
1059, that a solid solution will be harder or more resist- 
ant to slip than the pure solvent. Anybody who has 
watched the steel melter forging test samples taken 
from a furnace bath before and after the addition of 
a small amount of chromium will know that the sample 
containing chromium will yield less under the same 
hammer blow. The interatomic bonds when chromium 
is present in the hot alloy must evidently be stronger 
than when chromium free. The question may be asked 
whether this is caused by a network of Cr atoms in a 
lattice independent of the lattice of Fe atoms and pos- 
sibly of a different orientation, or whether there are 


—.. 


‘Compare the cleavage in graphite. 
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distinct bonds between Fe and Cr in one lattice in which 
Cr atoms have replaced Fe atoms. 

To my mind, diffusion at high temperatures and in 
the molten state is readily explained by assuming the 
solute to be distributed in the molecular state, and there 
is good reason to believe that cementite dissolves in that 
way when taken up by iron. This is denied by Jeffries 
and Archer. When solids dissolve in liquids like water 
or alcohol, the solution is molecular. Association or 
disassociation of molecules may occur according to cir- 
cumstances. When carbon separates from solution in 
gamma iron, it is in the form of cementite. Further- 
more, hydrocarbons are formed when quenched steels 
are dissolved in acid. Cementite can apparently migrate 
even below the critical range, since it is known that the 
cementite partic’es of sorbite or granular pearlite de- 
crease in number and increase in size, and that ever 
lamellar pearlite can be converted into granular by 
prolonged heating at 650 deg. C. These are reasons for 
assuming that cementite dissolves as such and is not 
dissociated into carbon and iron. It would be interest- 
ing to know in detail the author’s reasons for not as- 
suming cementite to dissolve as molecules in y iron. 

Jeffries and Bain have found that cold y iron has a 
face-centered lattice and that «a iron has a body-centered 
lattice. In this they are in accord with Dr. Westgren.’ 
Dr. Westgren has not yet been able to determine the 
space lattice for Fe,C at elevated temperature and 
whether there is any change in space lattice when dis- 
solving in y iron.’ It would be most interesting if some- 
one could succeed in doing this, because it might give 
an idea as to the form of cementite in y iron. Most 
probably the space lattice of a crystalline solvent will 
have a directional influence on the space lattice of a 
crystalline solute, at least when the latter has some 
similar atoms, so that in the same crystal 7 iron and 
cementite will have space lattices of the same general 
nature. The bonds between atoms in dissolved mole- 
cles will be stronger than between atoms in the sol- 
vent, thus the mass is made harder. 

Like Dr. Westgren, they find that martensite con- 
sists mainly of alpha iron, which is in agreement with 
other known facts, but there is still the possibility that 
some 7 iron is left in quantities insufficient to give inter- 
ference lines in their photograms. 

From remarks and the illustrations on page 1062 it 
appears that Jeffries and Archer consider it necessary 
that Fe.C particles must have reached a relative'y large 
critical size, greater than a molecule, to give greatest 
hardness to the steel. They state, on the other hand, 
on page 1065, quoting evidence, that cementite cannot 
be detected in martensite and, further on, that carbon 
must be in solution. If cementite should act as keys 
on cleavage planes in the way the authors apparently 
explain it, the cementite must have separated out of 
solution but might still exist as submicroscopic agglom- 
erates of Fe,C molecules. 

The investigation of Andrews, Rippon, and Mil's 
shows clearly that cementite has not separated from 





3) Editor’s Note: In a paper read before the British Iron and Steel Institut: 
May, 1921, meeting, Dr. Westgren gave results on hot and cold iron wires a- 
follows: 


Length of Fg 


Condition Crystal Form in Ang:trom:s 
Pure iron at room temperature Body-centered cube 2.83 
Pure iron at 815 deg. C. (beta) Body-centered cube 2.92 
Pure iron at 1,000 deg. C. (gamma) Face-centered cube 3.60 
Cold 25 per cent nickel steel Face-centered cube 3.58 
Cold 12 per cent margane’e steel Face-centered cube 3 61 


2Jernkonteret Annaler, 1920. 
4J. Iron and Steel Inst., 1920, p. 548. 
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martensite as such. Andrews shows also that there is 
an increase in volume of y iron when Fe,C goes into 
solution; further, that a dissociation of carbide mole- 
cules is probable in steels with higher carbon contents 
when heated to high temperatures. The carbide ex- 
pansion found by Andrews is nearly equal to the in- 
crease in volume of martensite over annealed steel. 
Austenite, on the other hand, has a smaller specific 
volume, and we know that cold-worked stee! has a larger 
volume than annealed steel. It seems to the writer 
that these facts, to which the authors have made no 
mention, are of importance in determining the condi- 
tion of the carbon in heat-treated steel. 

It would be interesting to know whether there is not 
some slight change of volume in the aging and in the 
annealing of duralumin. 

The increase in volume of a cold-worked steel is evi- 
dently due to slips having taken place. Now when 7 
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takes p’ace, but the transformation in cooling does not 
take place instantaneously throughout the whole mass. 
Crystallization of « iron starts on cleavage planes and 
grain boundaries of the y grain and the first « iron 
formed will tend to rid itself of the cementite present, 
but like in any other rapid crystallization, it succeeds 
but imperfectly. At the same time the volume changes 
attending transformation will cause mechanical work 
to be done on the surrounding metal, causing s‘ippage 
and further increase in volume. 

Gradual change in carbon content of martensite 
needles is easily seen by etching, especially in highly 
drawn nickel steels. 

Portevin’ showed that martensite forms below 300 
’. and that it takes time to form. An experience 
similar to the aging of duralumin can be cited. When 
hacksaw blades are hardened they can be straightened 
and set when they are no cooler than 100 deg. C. imme- 
diately after being withdrawn from the quenching bath, 
but if they have been cooled to room temperature and 
reheated 100 deg. C. or more, they cannot be straight- 
ened. Thus there is evidently some interna! slipping 
going on in the steel immediately after quenching. 

Andrews shows that on drawing hardened steels there 
is a cementite separation with decrease in volume at 
about 100 to 150 deg. C. and a transformation of 7 to a 
iron at about 400 deg. (shown by change in electric and 
magnetic resistance), but with a further decrease in 
volume which must be explained by healing the slip 
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planes and closing of voids. The attached curve (Fig. 
1) made by Mr. Wright of the Atlas Ball Works, show- 
ing decrease in diameter of hardened balls by drawing 
to different temperatures, may be of interest in this 
connection. We have also found that simple storage 
at room temperature for a considerab‘e time is suffi- 
cient to decrease a ball-diameter measurably. Andrews’ 
investigation seems to indicate the presence of a small 
amount of 7 iron even after hardening straight carbon 
steel, where he (Andrews) does not believe it is present, 
and Dr. Westgren also believes that his photograms 
show presence of 7 iron in hardened steel. 

Is it not reasonable therefore to conclude that in 
hardened steel, cementite is in solution in the traces of 
gamma iron left after most of the « iron has formed. 
The Fe,C molecules are still in so!ution, perhaps poly- 
merized, and, with the y iron, forming a kind of gel in 
the iron, but not separated as crystals of cementite. In 
such form the dissolved cementite molecules may well 
be considered as keys on the slippage planes of the iron. 

Portevin showed that troostite forms at about 600 
deg. C. and it is agreed that free cementite is then 
separa‘ed. 

It seems clear that the crystallization power of ferrite 
and cementite, influenced in turn by the presence of 
other solutes in iron, will have some influence on the 
final product. 

When martensite is formed from solid solution there 
is doubtless a grain refinement due to the formation of 








FIG. 2. 


SECONDARY FERRITE IN CHROMIUM 


STEEL. 1,000 

the many new particles of « iron, but it should not be 
concluded directly that the hardness of the mass will 
be in inverse proportion to the size of such particles 
(which latter probably will have some relation to the 
size of the y grain from which they are formed). 
McCance* shows little variation in Brinell hardness by 
increasing the quenching temperature, even though a 
coarser martensite is thereby produced. 

How would the theory of Jeffries and Archer explain 
the formation of Hultgren’s secondary ferrite in tung- 
sten steel’ and a similar phenomenon illustrated in Fig. 2 
found sometimes in chromium steel? How would they 
explain the presence of internal stresses in hardened 
steels? HAAKON STYRI. 


SKF Research Laboratory, 
Philadelphia, Pa. 





“J. Iron and Steel Inst., 1914. 
*Hultgren, “A Metallographic Study of Tungsten Steels,” p. 1! 
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Italian Chemical Industries 
FROM OuR SPECIAL CORRESPONDENT 


GENOA, Italy, Aug. 1, 1921. 

ULY was characterized by the return of orders on 

the Italian market, brought more through the fear 
of future increase in price, caused by a higher foreign 
exchange, than through the weak industrial demand. 
Such orders were principally for the commoner prod- 
ucts and brought up prices of these, but they did not 
stop a further fall in price in the case of other products, 
despite the higher importation taxes arranged, the 
full force of which was felt the first of the month. 


NEW IMPORTATION TARIFFS ON CHEMICALS 


The new importation tariffs are as follows: Silicate 
of soda and silicate of potash, in solution, 10 lire gold 
per ton; silicate of soda, solid, 25 lire gold; hypochlorite 
of potash and hypochlorite of soda, 40 lire gold; hypo- 
chlorite of lime, 20 lire gold; bicarbonate of soda, 30 
lire gold; beet-root ashes, exempted; vegetable ashes, 
exempted; crystallized carbonate of soda, 10 lire gold; 
calcined carbonate of soda, 30 lire gold; carbonate of 
potash, 20 lire gold; carbonate of lead, 80 lire gold; 
carbonate of ammonia, 120 lire gold; carbonate of 
barium, 40 lire gold; carbonate of magnesia, 25 lire 
gold; ammonia, compressed, 120 lire gold; ammonia in 
solution, 50 lire gold; solid caustic soda, 30 lire gold; 
liquid caustic soda, 20 lire gold; caustic potash, 30 lire 
gold. 

REDUCTIONS IN IMPORTATIONS 


The first four months of this year saw quite a gen- 
eral reduction in importations and exportations. The 
following were the values of some of the imported com- 
modities: Benzine, 11,000,000 lire; petro'eum, 12,000.- 
000 lire; carbonate of soda, 13,000,000 lire; paraffine, 
15,000,000 lire; explosives, 11,000,000 lire. The values 
of some of the exported products were: Citrate of lime, 
30,000,000 lire; citric acid, 10,000,000 lire; sulphur, 
15,000,000 lire; raw tartar, 7,000,000 lire: sumac, 
7,000,000 lire. 

SUGAR IMPORTATIONS 


In the year 1920 the sugar importations reached only 
11,374 tons in the case of the finer product, against 
73,465 tons in 1919 and 29,713 tons in 1918; and only 
| ton in 1920 in the case of the second class product. 
The total importation of the first class sugar can be 
subdivided as follows: United States, 6,635 tons; 
Japan, 430 tons; Egypt, 326 tons; Argentina, 11 tons; 
Brazil, 241 tons; Cuba, 179 tons; Dutch East Indies, 
1,575 tons; France, 1,523 tons. 


HYDRO-ELECTRIC DEVELOPMENT IN ITALY 


Italy developed with great energy its hydro-electric 
plants during the time of the war to meet as far as 
possible the demand for combustibles of all sorts, and 
at the end of 1915 as many as 329 plants were at work, 
with a total capacity of 835,000 hp. After 1915 fifty- 
eight other plants were constructed, producing addi- 
tional 217,000 hp., and at present fifty-seven new plants, 
representing more than 599,000 hp., are under construc- 
tion. For this reason Italy will soon have hydro-electric 
plants capable of producing about one million and a 
half horsepower. Fifty-nine mountain lakes will soon 
be completed for the above plants, having a capacity 
of 225,000,000 cu.m. Of these, seven have a total 
capacity of 10,000,000 to 40,000,000 cu.m. In addition 
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seventeen other reservoirs with a capacity of 701,000,- 
000 cu.m. are now under construction. Among them is 
the enormous Tirso reservoir in the Isle of Sardinia, 
which will have a capacity when finished of more than 
400,000,000 cu.m. 


PRODUCTION, IMPORTATION AND EXPORTATION 
OF SUPERPHOSPHATES 


The production of bone superphosphates was greatly 
reduced through the war, fa'ling from 924,736 tons in 
1914 to 911,190 tons in 1915, 867,690 tons in 1916, 489,- 
000 tons in 1917 and 480,000 tons in 1918. The impor- 
tation also showed a marked decrease, being reduced 
from 38,249 tons in 1914 to 13,765 tons in 1915, 2,040 
tons in 1916, ceasing altogether in 1917, and again 
reaching only 164 tons in 1918 and little more in 1919. 
In 1920 the total imports of all fertilizers reached 5,353 
tons (leaving out Thomas slag). The exportations of 
bone superphosphates were 19,981 tons in 1914, 12,925 
tons in 1915, 4,482 tons in 1916, 895 tons in 1917 and 
6 tons in 1918, being stopped altogether after this. In 
1914, 943,004 tons of bone superphosphates were avail- 
able for agricultural purposes as against 912,030 tons 
in 1915, 865,248 tons in 1916, 488,105 tons in 1917 and 
480,158 tons in 1918. 

Up to the end of 1918 no production of mineral super- 
phosphates was recorded. The importation was 513,998 
tons in 1914, 456,901 tons in 1915, 434,713 tons in 1916, 
230,150 tons in 1917 and 231,679 tons in 1918. The 
exportations of mineral superphosphates reached 8,560 
tons in 1914, 1,805 tons in 1916, being stopped after this 
altogether. The mineral superphosphates in stock were 
505,429 tons in 1914, 455,096 tons in 1915, 434,712 tons 
in 1916, 230,159 tons in 1917, and 231,078 tons in 1918. 

These great reductions in the available stock of super- 
phosphates impoverished the Italian soil, and production 
was reduced considerably and has not yet reached the 
proportions realized before the war. 


ESSENTIAL OILS AND CAMPHOR IN ITALY 


Italy exports yearly about 30,000,000 lire of essence 
of flowers and aromatic plants. Among the essences 
produced in largest quantity is that of the flowers of 
the lavender plant, of which several million kilos are 
prepared yearly, and the price has risen during ten 
years from 20 to 150 lire per kilo. The essence of mint, 
which is produced in Piedmont and to a larger extent in 
the provinces of Turin and Cuneo, where the plant can 
be cultivated with a very high yield on account of the 
special nature of the ground, is exported to France and 
to England. Thyme oil has so far been produced prin- 
cipally in Sardinia, and more than 100,000 kilos of 
essence or oil of bergamot (which is largely employed 
in the preparation of eau de cologne) is produced, es- 
pecially in the province of Reggio Calabria. The 
essences of rosemary, of anis, of orange flowers, etc., 
are also produced, but so far not in very large quanti- 
ties. 

Italy is in a position to produce natural camphor, as 
the camphor laurel is cultivated fairly easily at Naples 
and thereabout, at Caserta, at Rome, at Pisa, at Flor- 
ence, on the Riviera and on Lake Maggiore. For the 
extraction of the camphor the green and dry leaves and 
the small branches of camphor laurel are employed. 
The yield in these portions of the plant is more than the 
yield of any foreign plant, but the yield in the roots, 
branches and trunk of the Italian laurel is much below 
that of foreign plants, especially the Japanese variety. 
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The Successful Recovery of Potash as a Byproduct 
From Cement Kilns 





Difficulties Encountered in Placing Byproduct Industry on a Paying Financial Basis and a Description of 
a Successful Plant in Which the Cement Dust Is Separated From the 
Potash by Spray Washers Prior to the Electrical Precipitation 
By CHRISTIAN KRARUP 
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salts volatilized from the raw material in rotary 

cement kilns and subsequently discharged into the 
atmosphere with the dust in the waste gases, suddenly 
came into prominence at the time the recent war cut off 
the usual supplies of this valuable material. The recov- 
ery of potash from the waste gases was undertaken by 
several cement companies throughout the United States, 
but in view of the fact that many of these attempts 
have met with failure, it is believed that the following 
account of a successful plant will be of interest. Rather 
than to give a detailed description of the plant, however, 
which admittedly may be considerably simplified and 
improved upon, it is the purpose of this article to point 
out the various problems encountered and to state the 
line of reasoning and the assumptions forming the 
basis for the design of the plant. It is believed that the 
information it is intended to convey will in that form 
be made more useful as an aid in the design and con- 
struction of future plants. 

The quantity of potash available for collection varies 
at the different plants according to the raw materials 
used in the manufacture of the cement. It is stated 
that the average quantity volatilized at the plants in the 
United States is somewhat in excess of 2 Ib. of actual 
potash (KO) per barrel of cement manufactured, 
although at several plants as much as 4 )b. is volatilized. 
The recovered salts, consisting mostly of potassium sul- 
phate, with some sodium sulphate, have been used 
principally as an ingredient in mixed fertilizers, but as 
these are made up according to definite specifications, 
the low and irregular potash content in the recovered 
product makes it somewhat undesirable for this purpose. 
Valuable as potash is as a fertilizer, it has, of course, 
no value whatever as a commodity unless placed on the 
market in a satisfactory commercial form. To realize 
better financial returns from the recovered potash, 
several companies therefore undertook to refine the 
product by leaching the salt from the dust and evaporat- 
ing the solution to obtain the salt in a concentrated 
form. This process, however, had considerable trouble 
and expense attached to it and also resulted in some loss 
of potash, which made still more pertinent the question 
as to whether the industry would be able to survive at 
all, should the price of potash fall to the pre-war level. 


T= comparatively smal] quantity of potassium 


GYPSUM CAUSES DIFFICULTIES 
That such a simple refining process should present 
any unusual difficulties may not be immediately appar- 
ent to the reader, but the elimination of gypsum has 
proved to be a serious stumbling block in connection 
with the recovery of potash from cement kilns. Many 
schemes, proposed and tried, would in practice have 





worked perfectly, if gypsum had not the apparent habit 
of always crystallizing out where it is not wanted. The 
gypsum is formed in abundance, because an excess of 
SO,, over that required to form potassium sulphate and 
sodium sulphate, is generally present in the gases, and 
if this excess has not all been combined with the lime 
in the dust to form gypsum, that remaining may be relied 
upon to expend itself in corroding metals or doing some 
other equal damage. Aside from the fact that to 
remove gypsum from the interior of pumps, pipe lines 
and filters involves considerable expense, the main 
objectionable feature in connection with gypsum is that 
it will combine with the potassium sulphate to form a 
“double salt,” which is soluble only in very dilute solu- 
tion. To separate any appreciable portion of this salt 
from the dust, it is necessary to use a large quantity 
of wash water, and this in turn increases the evapora- 
tion cost. Under certain conditions a very considerable 
portion of the potash is tied up in the dust in the form 
of this double salt and is therefore lost, unless it can 
be returned to the kiln to be re-volatilized. However, 
this procedure invariably results in a portion of the salt 
being crowded into the cement clinker or lost through 
other channels. 

These are the principal reasons why the potash 
byproduct industry in connection with cement manu- 
facture did not materialize as rapidly as might have 
been expected. The difficulties met with in connection 
with gypsum, no doubt, directly or indirectly, are 
responsible for the fact that the recovery has been 
abandoned by several companies that were already 
established in the business. The nature of the difficul- 
ties are such that no remedy apparently is possible as 
long as water is used in the process of separating the 
salt from the dust and on the other hand, no other 
course would seem to be left open, once the two are 
collected together in the mixed condition. 


CLASSIFICATION OF DUST AND FUME PARTICLES 


Obviously the aim should be to collect each separately, 
as far as it is possible to do so. The dust and the salt 
are both present in the gases in the form of minute 
particles in suspension and are already apparently hope- 
lessly mixed before leaving the kiln, but as _ the 
individual particles do not touch one another while in 
suspension in the gas, it is still possible, if the proper 
means are employed, to effect a classification of the 
particles before the collection is made. 

It is, of course, essential that this classification should 
be carried out while the particles are still in suspension, 
because, if they are collected first and therefore 


brought in actual contact with one another, no mechan- 
ical means are then available for separating them to a 
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sufficient degree to permit a proper classification being 
made. This may be explained as being due to the fact 
that the power of cohesion, and that of adhesion as well, 
of particles of such extreme fineness is much greater 
than the weight of the particles themselves, which con- 
dition makes it impractical by mechanical means to dis- 
lodge individual particles, after they have attached 
themselves to other particles or objects. 

It is of course necessary that the means employed for 
classifying the particles should recognize the difference 
in the physical characteristics of the dust and the salt. 
As the specific gravity of both substances is nearly the 
same, a difference in the size of the particles must be 
relied upon to accomplish the desired results. That 
there is a decided difference in the size of the dust and 
salt fume particles can readily be detected in a strong 
light, even with the naked eye. Individual dust par- 
ticles may be distinguished floating in the gas, while 
individual fume particles cannot be singled out in the 
same manner, and their presence can only be recognized 
by the foggy appearance of the gas. 

This difference in their physical characteristics is 
not surprising, when it is remembered how each is 
produced. The salt, being volatilized in the kiln, passes 
through the vapor state, in which condition it becomes 
diffused into a large quantity of gas; this vapor is con- 
densed into a fog consisting of minute particles of salt 
in the liquid state, which subsequently change to the 
solid state, as soon as the temperature becomes low 
enough. Particles produced in that manner should 
naturally be expected to be very much smaller in size 
than the raw material dust particles, which have been 
produced by a grinding process. 

The salt fog behaves very much like the ordinary fog, 
produced by water vapor in the atmosphere, which does 
not exhibit any tendency to settle due to the force of 
gravity, or at least, if such a tendency is present, it is 
so small as to be negligible; nor do the individual 
particles of their own accord tend to agglomerate to 
form bodies of such size that would be expected to 
settle. The dust on the other hand, it has been found, is 
acted upon sufficiently by the force of gravity to cause 
it to precipitate, if it is given the proper opportunity. 


DETERMINING THE METHOD OF CLASSIFYING 


It is not within the scope of this article to discuss 
‘the nature of the forces that cause the fume to act in 
a manner similar to that of a vapor, although it is com- 
posed of solid particles instead, but it is the purpose to 
bring out clearly that a difference between the dust 
and the fume does actually exist. While the fume will 
not settle appreciably by the force of gravity, it will, on 
the other hand, not stay indefinitely suspended in the 
gas, but must eventually precipitate upon any surface 
with which the gas is brought in contact. It is possible 
to carry out the classification in such a manner that 
practically no dust will be carried over into the salt, but 
it is not possible to prevent a certain quantity of the 
salt from being precipitated with the dust, because the 
‘dust particles originating in that part of the kiln where 
the potash salt is volatilized are surrounded by the 
salt vapor while suspended in the gas and some of this 
vapor is condensed upon the dust particles as a nucleus 
and is therefore firmly attached thereto. 

The quantity of salt thus adhering to the dust is 
probably further increased in amount by the collection 
of solid fume particles on the surface. As the salt 
collected with the dust can not be made available for the 
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market except by bringing it into solution or by return- 
ing it to the kiln to be re-volatilized, it is desirable that 
the quantity, thus caught with the dust, should be held 
at a minimum. For that reason, the dust should be 
removed from the gas at the earliest possible moment, 
and it is necessary to use discrimination in the selection 
of the method to be used for the purpose. 

The method employed must be efficient enough to 
prevent any large quantity of the dust from being 
carried over into the salt, and yet, at the same time, not 
precipitate an excessive amount of the salt into the dust. 
A solution to this problem has been successfully worked 
out at the plant of the Santa Cruz Portland Cement Co. 
at Davenport, California. This company is operating a 
potash-recovery plant that is of a high efficiency and 
simple in operation. A high grade product is recovered, 
containing about 33 per cent of K,O as potassium 
sulphate, and the recovered salt is remarkably uniform 
in quality, seldom varying more than 1 or 2 per cent 
in its potash content. Each kiln is provided with a 
separate recovery unit and 10 such units are at present 
in operation. The daily production of potassium salts is 
10 to 12 tons. 


SEPARATING THE DUST BEFORE RECOVERING THE SALTS 


For the recovery of the salts, the gases are first cooled 
with water sprays, which also incidentally remove the 
greater part of the dust; the portion not removed in 
that manner is then subjected to gravity precipitation 
and finally the salts are collected by electrical precipita- 
tion. The dust precipitated by gravity is returned to 
the kiln, but that caught by the sprays and therefore 
contained in water in the form of a thin slurry is con- 
veyed by gravity to a Dorr thickener, where the solids 
are settled to the bottom and drawn off as a thick 
slurry. This slurry is filtered on Oliver continuous 
filters and the cake formed by this operation is dried in 
a rotary drier. The dried cake or dust is returned to 
the kiln along with the regular feed of raw material, of 
which it forms a part. The benefit derived from the 
return of this dust to the kiln is due partly to its value 
as raw material, but mostly to the fact that it contains 
a much higher percentage of potash than the original 
raw material. The quantity of dust collected in 24 hr. 
per kiln is about 6 tons and in this dust is the salt which 
is unavoidably caught along with the dust. This 
amounts to about 15 per cent of all that is volatilized. 
The clear liquor from the Dorr thickener is re-circulated 
through the sprays by a single stage centrifugal pump, 
which supplies a pressure of about 30 lb. per sq.in. at 
the spray nozzles. 

As the chief interest in the recovery process is 
centered in the treatment of the gases for the collection 
of the salts, a detailed description of the auxiliary 
equipment is not attempted, inasmuch as this part of 
the plant has no direct bearing upon the results obtained 
in the recovery of the salts. 

The recovery plant was originally designed for the 
recovery of the salts by the wet process and was 
operated successfully as such up to the latter part of the 
year 1919, at which time it was remodeled to meet the 
requirements for the collection of the dry salts direct 
from the gases. In remodeling the plant, many desired 
features in connection with the dry process have not as 
yet been applied. It is contemplated to eliminate the 
expense connected with the filtering and drying process 
by feeding the thick slurry from the Dorr thickener 
direct to the individual kilns. In no case, however, have 
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these deficiencies interfered with the proper application 
of the fundamental principle of the process, which had 
already been recognized and incorporated in the original 
installation, namely: “that of separating the raw 
material dust from the gases before the collection for 
the salts is made.” 

COOLING THE GASES 

As the dry process of cement manufacture is in use 
at the Santa Cruz plant, the temperature of the waste 
gases is high, being about 750 deg. C. This makes it 
imperative to cool the gases as the first operation, 
because such a high temperature could not be handled 
through the recovery plant, on account of the deteriorat- 
ing effect on the structures, which are of reinforced 
concrete and steel. It is also advantageous to cool the 
gases to a low temperature, as it greatly improves the 
efficiency of collection in the electrical treater. 

Water sprays are used to cool the gases. As it is not 
desired to put the salt fume into solution, the spraying 
is limited to such an amount as will not completely 
saturate the gas with water vapor. The temperature 
may safely be lowered to 100 deg. C., which leaves a 
sufficient margin over the saturation temperature to 
insure that the salt fume will remain in the dry state in 
which it left the kiln. About 75 gal. of water is 
sprayed per minute and of this about 20 gal. is 
evaporated and carried off with the gas. 

The gases from the kiln are taken from the top of the 
stack, which is cut off at a point about 40 ft. above the 
base. In taking the gas at the top, instead of near the 
base, an advantage is derived from the fact that no 
dampers are required to control the flow of the gases, 
which may, at will, be discharged directly to the atmos- 
phere or be drawn through the recovery plant by simply 
applying the suction of a fan. This arrangement leaves 
the kiln and its stack a complete unit independent of 
the recovery plant and permits of its operation with the 
least interference. The arrangement also tends to 
increase the safety in operation, as the stack is always 
open and ready to discharge the gas to the atmosphere 
in any emergency. 


SPRAY WASH TOWER 


About 35,000 cu.ft. per min. of gas enters a spray 
wash tower at the top, at which point the water sprays 
are also located. The tower is 6 ft. by 10 ft. inside in 
plan and 21 ft. high. At each 7-ft. level, a shelf pro- 
jects part way across, leaving openings 4 ft. by 6 ft. at 
alternate sides of the tower for the gases to pass 
through. 

The efficiency of the water sprays in gathering up 
these extremely fine dust particles would seem to depend 
entirely upon to what extent the water sprays are 
forced to take a different path from the gas and upon 
the velocity with which the drops of water are made to 
plow their way through the gas, it being assumed that 
the dust particle is caught by reason of the fact that 
it has appreciable size and weight and can not, there- 
fore, get out of the path of the water drops fast enough, 
whereas the fume particles would veer off with the gas. 
due to their insignificant size and weight. For the 
same reason it would seem that fine atomization of the 
water is not desirable for the purpose of removing the 
dust, as the fine water particles would travel along with 
the gases, the same as the dust, and could not be thrown 
out by any zig-zag arrangement. The high efficiency as 


a dust collector obtained by this tower, considering the 
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large volume of gas handled and the comparatively small 
quantity of water used by the sprays, must be attributed 
to its small size, with the consequent high velocity of the 
gas through the tower, combined with the particular 
arrangement as outlined. 

The gypsum crystallizing out on the walls of this 
tower must be removed at intervals of about 6 weeks. 
To facilitate this work, the floors, installed primarily 
for the purpose of giving the gas a zig-zag course, 
answer admirably as working platforms. Gypsum also 
crystallizes out in the pump and pipe lines as weil as in 
the spray nozzles of the circulating spray system. The 
nozzles are removed daily and sand-blasted clean; the 
pump and pipe line require cleaning about every 6 to 
8 weeks. The circulating spray system is installed in 
duplicate in order to allow time to remove the gypsum 
without interruption in the operation of the recovery 
plant. 

Dust SETTLING CHAMBER 


The efficiency of collection by the sprays can not be 
depended upon to remain constant at all times, on 
account of the variable condition of the nozzles, and 
therefore a supplemental gravity precipitation of the 
dust is resorted to, in order to control the quantity of 
dust escaping to the electrical treater. With the sprays 
in proper working order, about 95 per cent of the dust is 
removed from the gases in the spray tower, which leaves 
only a small quantity to be precipitated by gravity; the 
important object is not so much to remove this small 
amount of dust as it is to insure uniformity in the 
quality of the recovered product. 

The chamber in which the dust is precipitated is 
13 ft. wide by 30 ft. long by 7 ft. high and is located 
directly beneath the electrical treater chamber, from 
which it is separated by a floor having openings along 
the outer walls for the passage of the gas. The open- 
ings are of such size as to insure uniform distribution 
of the gas over the entire chamber. The gases from the 
spray tower enter this chamber through a large opening 
in one end, and as they enter they are passed toward the 
center of the chamber and from there divided and 
drawn to each side through the openings communicating 
with the treater chamber. The velocity of the gases 
is in that manner reduced without turbulence, thus 
affording excellent opportunity for the small amount of 
dust still present in the gases to precipitate to the floor. 
It has been demonstrated by the operation of this 
chamber that it is possible to settle out the very light 
and flocculent dust, without resorting to the use of dust- 
settling flues of prohibitive length and cross sectional 
area, 

ELECTRICAL PRECIPITATION CHAMBER 

The electrical treater is of chief interest in the 
entire installation inasmuch as it is the apparatus by 
which the salt fume is collected, but it is also of par- 
ticular interest on account of its many unusual features. 
In the design of this treater, several distinct departures 
have been made from the usual types, described from 
time to time in the various publications. It will be 
observed from Fig. 1 that the treater is of the plate 
type, although the plates can not be directly seen, as 
they are covered with precipitated salts. The treater 
chamber is 13 ft. wide by about 34 ft. long. On each 
side of the chamber are benches or shelves above the 
floor; these are for the purpose of preventing the 
collected salt, as it drops from the treater to the floor, 
from passing through the openings into the dust settling 
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chamber below. The rectangular openings through 
which the gases enter this chamber are located imme- 
diately beneath the shelves. The gases in passing 
through the treater are distributed uniformly over the 
entire area by reason of the control obtained through 
the restricted openings left between the angle irons, 
which are riveted to the upper edge of the treater plates. 
These angle irons also serve to stiffen the plates and to 
keep them in alignment. The plates are suspended from 
cross beams on top of the treater and are bolted to these 
through the angle irons. 

The outstanding feature of this treater is the large 
area employed in the collecting field for the gases to pass 
through. The velocity of the gas is therefore very low, 
less than 1 ft. per sec.; this permits of the salts, which 
have been precipitated by the treater, to drop to the 
floor against the gas current. In the customary types 
of pipe or plate treaters, it has usually been one of the 
objects to economize in the floor space occupied. As a 
result of this, the gas velocity through the precipitating 
field has been correspondingly high, which necessitated 
using long pipes or wide plates, as the case may be, in 
order to obtain good efficiency of collection. 

A treater of this type, with pipes 13 ft. long, was 
experimented with, but did not prove entirely satis- 
factory, mostly because severe arcing interfered with 
precipitation and required too much attention on the 
part of the operator., It was found that these arcs were 
usually started by some of the deposited salt breaking 
away from the collecting surface, and as this salt was 
falling down through the pipe, an electrical disturbance 
was created that frequently resulted in the circuit- 
breaker “kicking out.” This trouble was aggravated 
by the comparatively high velocity of the gas up through 
the pipes, and by the height of the pipe treater, which 
unduly delayed the salts in falling clear of the electrical 
field. To overcome these difficulties, the treater now in 
use at the plant was developed. 

The plates in this treater are only 18 in. wide in 





INTERIOR VIEW OF PRECIPITATION CHAMBER SHOWING THE ELECTRICAL TREATER OVERHEAL 






the direction of the flow of the gases, which therefore 
gives a rather narrow field for precipitation, but this is 
made up for by the large area employed. The treater 
is 12 ft. wide by 30 ft. long over the plates, and the 
plates are spaced 6 in. apart. Instead of suspending the 
electrode wires in the usual vertical position with the 
necessary weights at the lower end to keep them tight, 
the wires in this treater are suspended horizontally. 
By this arrangement the space underneath the treater 
is left entirely clear, with no obstructions on which the 
salts can accumulate and thereby invite trouble. The 
wires, which are two high and spaced 8 in. apart 
vertically, are strung from bus-bars, rigidly supported 
by insulators at each end of the chamber. No special 
provisions are made to take up any slack in the wires 
due to the expansion from heat, as the elasticity in the 
wire is sufficient to allow for this. In the middle of the 
span of the wires is suspended a light grid, which serves 








7 - 
FIG. 2. VIEW OF POWERHOUSE SHOWING CONTROL OF 
MOTOR-GENERATOR SETS AND TREATERS 
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from s##inging by diagonal wires running to the bus- 
bars. is arrangement is plainly seen in the view in 
Fig. 1. 

An iron pipe frame may also be seen directly under- 
neath the grid. This frame supports a small air 
hammer of a very simple construction, which is used for 
the purpose of stripping off any salts, that have been 
precipitated on the wires, by delivering a succession of 
light blows on the grid. The air hammer automatically 
withdraws, when not in use, so as to leave the neces- 
sary air gap, to avoid arcing from the grid. The air 
hammer, or some other similar device for vibrating the 
wires, is an essential part of the treater, since, without 
adequate cleaning, the wires become unevenly coated 
with salts, which will form in lumps the size of a fist. 
These distort the electrical field around the wire with a 
consequent falling off in the efficiency, besides making 
operation difficult on account of arcing. The wires are 
cleaned once an hour by the simple operation of turning 
on compressed air for a few seconds, which is done by the 
operator in the power house. (See Fig. 2.) No rapping 
device is used on the plates, as the salts precipitated on 
these, of their own accord, drop off during operation, 
when a certain thickness of deposit is reached. The 
voltage used on the treater is from 40,000 to 45,000 
volts. The efficiency of collection is 75 to 80 per cent. 

The salts, dropping to the floor in the treater chamber, 
are conveyed by a scraper conveyor to one end, where 
they are discharged through a set of slow moving rolls, 
directly into sacks. These rolls reduce the salts in bulk 
to about one-quarter. The salts as collected on the floor 
are very light, weighing only about 10 Ib. to the cu.ft., 
but after they have been pressed into flakes by these 
rolls, the weight per cu.ft. is increased to about 40 Ib., 
which makes it possible in shipping to load the cars to 
capacity weight. These rolls answer the double purpose 
of compressing the salts and at the same time discharge 
them to the outside of the chamber against a static 
pressure of the atmosphere of about 1 in. of water over 
the gas pressure in the chamber. This difference in 
pressure is due to the suction produced by the fan draw- 
ing the gases through the plant. 

The total power consumption for the recovery plant 
is about 40 hp. per unit, of which one half is consumed 
by the motor generator set for the electrical treater. The 
labor required on each shift to operate the plant con- 
sists of: one man to operate the 10 motor-generator sets 
and treaters; one man to operate the fans and circulat- 
ing spray system (this man is assisted by another on 
the day shift only, in miscellaneous routine work) and 
one man to attend to the rolls and to weigh and tie the 
sacks of salts. Other labor used periodically to clean 
out the spray tower is about equivalent to one man 
employed continuously. The men engaged in filtering 
and drying the cake or dust are not included in this, as 
these operations should, without difficulty, be eliminated. 
It is of course possible to make even greater economy 
in the labor required by making the necessary provisions. 
This is a most encouraging feature—viz., that the limit 
of possibilities in economy have not been reached. 

The use of waste-heat boilers to cool the gases instead 
of sprays would no doubt work in to good advantage, 
although the sprays should not be entirely eliminated, 
on account of the better results obtained on the treater 
by their use, and also because they tend to increase the 
safety in operation, by forming a barrier through which 
the flame from the kiln can not propagate to ignite com- 


to mi wires and is for that purpose prevented 
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bustible gas, that may be present in the large chambers. 
The electrical equipment for supplying the high volt- 
age current for the treaters is standard apparatus sup- 
plied by the Westinghouse Electric and Manufacturing 
Co., according to specifications furnished by the Western 
Precipitation Co. of Los Angeles, California. The 
treater and all other features in connection with the 
plant have been worked out at the works. 

The responsibility for carrying the problems through 
to a successful solution rests with: George T. Cameron, 
president of the company; F. H. Davis, works manager; 
Fred Davis, superintendent; L. T. Bachman, chief 
chemist; E. W. Rice, chemist; and the writer, as 
mechanical engineer. 


The Electrolytic Reproduction of 
Engraved Printing Plates* 


By WILLIAM BLUM? AND THOMAS F. SLATTERYt 





N 1918 and 1919 the printing requirements of the 

Bureau of Engraving and Printing increased 
greatly owing to the large issues of bonds and other 
securities and to the increased demand for currency. 
In consequence it was found difficult to prepare the 
required number of printing plates by the mechanical 
transfer process, which was previously used entirely 
for this purpose. When electrolytic methods of re- 
producing these plates were first investigated it was 
found that although accurate reproductions could 
be thus obtained, plates which were similar to the 
ordinary electrotypes or even plates consisting en- 
tirely of electrodeposited copper did not possess suf- 
ficient strength to withstand the pressures used in 
plate printing. While conducting experiments in this 
connection, George U. Rose, Jr., chief of the engrav- 
ing division of the Bureau of Engraving and Printing, 
discovered that by the deposition of alternate layers 
of nickel and copper it was possible to produce plates 
having the strength necessary for the purpose. This 
process of depositing alternate layers of copper and 
nickel, which has been patented by Mr. Rose, is the 
basis of the method now used in the new electrolytic 
plant of the Bureau of Engraving and Printing. 

The more rigid requirements of plates to be used 
in “plate” or “intaglio” printing arise from the fact 
that in this process the designs (which are all below 
the plane surface of the plate) are filled with ink, and 
in order to cause the paper to pick up this ink con- 
siderable pressure is required. On the other hand, in 
using ordinary printing plates (upon which the char- 
acters are in relief) the lightest possible pressure is 
used between the paper and the type. Because of the 
greater pressure required in using engraved plates 
there is a tendency for these plates to curve in use 
unless they are sufficiently rigid to retain their form. 
Another special requirement for pjate printing is that 
the surface shall have the greatest possible resistance 
to abrasion, as after each impression the plate is 
inked, rubbed with a mechanical wiper, and polished 
by hand, all of which operations exert more wear 
upon the plate than does the actual printing process. 

The experimental work conducted at the Bureau of 
Standards toward the development of this process 


*Abstract of address delivered before the American Electro- 
platers’ Society, July 1, 1921. 
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upon a commercial scale consisted therefore in the 
determination of the best methods for securing (a) 
accurate reproduction, (b) a durable printing surface, 
and (c) the necessary rigidity. 


ELECTRODEPOSITION OF MOLD OR ALTO PLATE 


For the accurate reproduction of engraved print- 
ing plates it was found to be most satisfactory to pre- 
pare by electrodeposition a metal mold or negative of 
the original plate, rather than to attempt to take an 
impression in lead or wax, as in the ordinary electro- 
typing process. As upon this metal mold the designs 
are in relief, this plate has been designated as an 
“alto.” One advantage of producing the altos by elec- 
trodeposition is that any change in dimensions such 
as might occur in wax or lead molding is avoided. 

For the production of such an alto from a steel 
plate the latter is first thoroughly cleaned and is then 
brushed with graphite in order to permit subsequent 
separation. Nickel is then deposited directly upon 
this surface, after which alternate layers of copper 
and nickel are deposited until any desired thickness 
is obtained, which thickness is merely sufficient to 
insure reasonable rigidity when handling the alto in 
subsequent operations. This alto then serves as a 
form upon which to deposit the actual printing plate, 
known as the “basso,” which is an exact duplicate of 
the original plate. Needless to say every precaution 
must be taken in these operations to avoid the pres- 
ence of bubbles or foreign particles upon the sur- 
faces during the initial deposition. 

For the production of a durable printing surface 
the most promising metals are probably nickel, cobalt 
and iron. A few experiments were made upon cobalt 
deposition which, while by no means exhaustive, in- 
dicated that at least with our present knowledge 
satisfactory deposits can be more uniformly obtained 
from the nickel baths than from cobalt. A few ex- 
periments have been carried out by us upon the pos- 
sible application of iron, but it was concluded that 
this method could not be considered for immediate 
adoption. As opportunity offers, further work will 
be done with cobalt, iron and other metals. 


NICKEL DEPOSITED IN PRESENCE OF FLUORIDES 


It is not difficult to obtain nickel deposits of great 
hardness, but unfortunately this hardness is usually 
associated with brittleness and with consequent curl- 
ing and cracking of the deposit. It was found that 
by the addition of hydrofluoric acid or fluorides to the 
nickel solutions, as recommended some time ago by 
E. G. Lovering of Detroit, it is possible to employ 
higher current densities and to obtain deposits of 
greater tensile strength than in corresponding solu- 
tions containing chlorides instead of fluorides.’ Sat- 
isfactory results have been obtained by using either 
nickel fluoride (prepared by the solution of nickel 
carbonate in hydrofluoric acid) or sodium fluoride. 
Operating at a current density of about 20 amp. per 
sq.ft. it is possible to obtain deposits of nickel up to 
a thickness of 0.02 in. or more with a tensile strength 
considerably over 100,000 Ib. per sq.in. Some de- 
posits have proved very satisfactory upon the print- 
ing surface. Up to this time no reliable means of 
measuring the “abrasion hardness” of thin layers of 


1 in Solutions for Nickel 
(1921). 


‘William Blum, “The Use of Fluoride 
De position,” Trans. Am. Electrochem. Soc., vol. 39, p. 227 
CHEM. & MET. ENG., vol. 24, p. 1109 (1921). 
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metal has been developed, but as a first approxima- 
tion it has been assumed to be proportional to the 
ultimate tensile strength. 

As above noted, the use of alternate layers of cop- 
per and nickel leads to the production of plates of 
very much greater tensile strength than can be ob- 
tained with copper alone. Microscopic examinations 
of deposits thus produced shows that the beneficial 
effect of the nickel is not due alone or principally to 
the greater tensile strength of the nickel, but rather 
to the effect upon the structure of the deposited cop- 
per produced by the interdeposition of layers of 
nickel. The presence of each layer of nickel prevents 
further growth of the copper crystals and thereby 
causes the layer of deposited copper to have a higher 
tensile strength than it would if it consisted of coarse 
crystals. The use of nickel layers is also a great 
advantage in reducing the tendency to form trees, a 
tendency which is particularly objectionable in the 
production of thick deposits of copper at relatively 
high current densities. Except for the presence of 
the nickel layers it would be impossible to use the 
current densities here employed for copper deposition 
without producing very rough and badly treed de- 
posits, which would require an excessive amount of 
labor for finishing and would represent a consider- 
able waste of material. 


PREPARATION OF THE BASSOS, OR PRINTING PLATES 


In the actual production of the bassos, or printing 
plates, an initial coat of nickel is deposited at 10 to 
20 amp. per sq.ft. for 6 hours and which has there- 
fore a thickness of about 0.005 in. Alternate deposi- 
tion of nickel and copper for periods of one hour 
each is then continued for about six days. The cur- 
rent density used for nickel is about 20 amp. per sq. 
ft. and for copper about 50 amp. per sq.ft. so that the 
relative thicknesses are approximately in the ratio of 
1 to 3—in other words, the plates contain about 25 
per cent of nickel. A final layer of copper is de- 
posited for one or two days. This latter material is 
largely removed in the subsequent machining opera- 
tions. Its principal purpose is to fill up any small 
depressions that may exist at the end of the alternate 
deposition. 

After separation the plates are machined and 
ground by means of appropriate equipment to a thick- 
ness of 0.25 in. and to the desired size. Plates pre- 
pared in this way are now being used successfully 
for the printing of securities and are yielding im- 
pressions fully equal in appearance and accuracy to 
those prepared from steel plates. The present ave- 
rage service of the plates is about 40,000 impressions. 
It is believed, however, that by further improvements 
and by increased experience in the methods of using 
such plates this service may be appreciably increased. 

Numerous details of the process are still under in- 
vestigation. When these studies are completed it is 
expected to publish as a technologic paper of the Bu- 
reau of Standards a detailed description of the plant 
and equipment used for this purpose. The experi- 
mental work upon this process was conducted largely 
by W. E. Bailey, L. D. Hammond and H. E. Haring of 
the Bureau of Standards. Valuable suggestions and 
advice were received from George B. Hogaboom, elec- 
troplating adviser of this Bureau, and Charles Bar- 
bour, assistant superintendent of the electrolytic 
plant at the Bureau of Engraving and Printing. 
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Note on Notched Bar Impact Tests 
and Toughness of Monel Metal 


By R. G. WALTENBERG* 


HE notched bar impact test occupies probably the 

unique position of being at the same time the 
oldest mechanical test known and one of the youngest 
in point of development with modern mechanical appa- 
ratus and measuring devices. The first one to apply 
this test was unquestionably the smith who used it 
first to break his bars and later to test roughly their 
quality. It was not until 1884 (Tetmajer), however, 
that the test was brought into a quantitative form by 
the measurement of the energy required to fracture a 
notched bar by a single blow. Since that time many 
prominent investigators have been associated with its 
development—Barba, Fremont, Vanderheym, Charpy, 
Guillery, Martens, Heyn—and one can scarcely fail to 
be impressed today at its growing usefulness and im- 
portance in the testing and investigation of materials. 
Particularly in the field of alloy steels has the growth 
of its application been most rapid during the past few 
years, until it has been included in many commercial 
and government specifications for these materials. 


THE CHARPY AND Izop TESTS 


The test is now so well known that only the briefest 
mention of two of its more common forms is warranted 
in this place. In the Charpy impact testing machine 
the test-bar is supported horizontally at both ends on 
a double anvil and struck at the center by a weight 
swinging as a pendulum in a plane perpendicular to its 
axis. From the known height from which the center of 
gravity of the pendulum bob was dropped and the 
vertical distance to which it rises as it swings through 
after bending or fracturing the specimen, the energy 
may be computed which was absorbed in the deforma- 
tion or fracture of the specimen, and this energy, 
expressed in foot-pounds or kilogram-meters, is the 
result as usually expressed of the test. 

In the Izod, or the Olsen, machine one end of the 
specimen is clamped vertically in a vise and the 
pendulum bob swings down over the vise and strikes 
the specimen at a specified distance above the vise; 
the same method is used of measuring and expressing 
the energy absorbed in fracturing the specimen. The 
notch in the specimen for the Charpy machine is in 
the middle of the beam and is on the opposite side 
from that which the hammer strikes, and in the Izod, 
the specimen is clamped with the notch even with the 
ends of the clamps and on the side on which the hammer 
strikes. In each case the notch is at the point in the 
beam where the value of the shear passes through zero 
and the fiber stress is maximum and in tension. 

The relations between the size and shape of speci- 
men, design of testing machine and of foot-pounds of 
energy absorbed in the test are at present so little 
known that it has been necessary to standardize care- 
fully both the specimen and the machine in order that 
different experimenters may obtain concordant results. 
Thus the energy absorbed in fracturing a specimen is 
not proportional to its cross-section, as are tensile and 
compressive properties. In this country the usual speci- 

men for these machines is 10 mm. square in section 
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with a 45-deg. V-notch, 2 mm. deep, with root fillet of 
0.25 mm. radius, although some use a specimen of the 
same size but with slightly different type of notch. 


VALUE OF THE NOTCHED BAR IMPACT TEST 


It has been generally recognized that the notched 
bar impact test reveals properties and defects which 
are not usually shown in the results of the more com- 
mon static tests such as the tensile, the torsion or the 
transverse bending test. In particular the result of 
this test expressed in terms of energy required to 
rupture seems to be the best single indication we have 
to date of the toughness, or conversely, the brittle- 
ness, of a material. It has therefore achieved perhaps 
its principal popularity with the users of alloy steels 
for automobile and aircraft construction, since the 
materials in these classes of service are subjected to 
rapidly applied stresses on parts with abrupt changes 
in cross-section. 

In the non-ferrous field the impact test has been 
used chiefly up to the present time in the testing of 
light aluminum alloys,’ but it appears that in this field 
also its usefulness and importance are growing rapidly. 
It has appeared worth while to carry out a brief series 
of impact tests on another prominent non-ferrous alloy, 
Monel metal, in order both to obtain additional data 
from which we might judge of the usefulness of the 
test in the non-ferrous field and to see what light the 
test would throw on the toughness property of this 
alloy. 

TESTS ON HOT-ROLLED MONEL METAL Rops 


At the suggestion, therefore, of Dr. Paul D. Merica 
of the International Nickel Co., tests were carried out, 
both with the Charpy and with the Izod machines at 


MONEL METAL 


—Hardness— 
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1 tround 40,000 42,000 93,000 48 68 119 137 22 112 204 
2 tround 42,500 47,500 95,500 45 63 119 143 22 113-189 
3 lround 35,000 40,000 86.500 49 78 109 137 23 114 165 
4  lround 40,000 45,000 93,000 45 59 119 126 22 87 85 
5 round 37,500 42,500 88,000 43 68 143 127 23 109 187 
Ave. lround 39,000 43,400 91,200 46 67 122 136 22 107 166 
6 jtround 37,500 42,500 87,500 43 68 109 131 19 110 =. 209 
7 tround 42,500 47,500 97,000 45 61 119 149 23 120+ 142 
8 jiround 42,500 45,000 89,500 46 68 119 137 20 120+ 198 
9 ?tround 47,500 50,000 93,500 43 59 143 149 22 76 95 
10 round 42,500 47,500 98500 45 61 119 137 23 109 123 
Ave. ] round 42,500 46,500 93,200 44 63 122 141 21 107. 153 
* None of the specimens fractured in the Izod machine. In some cases th 
specimens bent enough to allow the hammer to pass and cracked less than one- 


fourth their thickness. } 
+ Hammer did not pass specimen. 


the Bureau of Standards on specimens cut from stock, 
hot-rolled Monel metal rods 1 in. and ? in. in diameter. 
These tests were carried out on specimens of the type 
mentioned above; the Izod machine was of 120 ft.-lb. 
capacity, built by F. H. Bultman, and the Charpy 
machine of 224 ft.-lb. capacity, built by Sauveur & 
Boylston. The dimensions of these machines with 4 
discussion of the effect of variations in the dimensions 





tSee article by E. H. Dix, “Charpy Impact Test as Applis 1 to 
Aluminum Alloys,” Mining and Metallurgy, No. 160, April, 19-' 
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Tensile 


Strength, 
No Material Lb. /Sq.In. 
| Copper bars 
2 Semi-hard carbon steel 
3 Semi-hard nickel steel 
> Commercial aluminum, cast 13,500 
4 8per cent copper-aluminum alloy, cast 22,900 
6 {-in. nickel chromium steel rod, heat-treated C 0.39, Cr 0.73, Ni 3.54. 126,600 
7 3} per cent nickel steel (C 0.36), heat-treated 185,000 
8 Chromium-nickel steel (Ni 3.99, Cr 1.62, C 0.1) 
Annealed. “re . 124,500 
Heat-treated 191,500 
9 Chromium-nickel steel (Ni 3.62, Cr 9.48, C 0.44), heat-treated 132,000 
10 Various copper alloys with small amounts of Ni, P, Sn, Zn, As, ete 
1! Carbon steel, forged (C 0.60). . 
12 Nickel steel, heat-treated......... - 
13 Nickel-c hromium steel, heat-treated... 
14 Usual minimum specified value for heat- treated aircraft alloy steels. 
15 1-in. hot-rolled Monel rod (average of 5 tests) 91,200 
16 j-in. hot-rolled Monel rod (average of 5 tests) 93,200 


* 500 kg. pressure 








of the machine and specimens are given by E..H. Dix, 
Proceedings, A.S.T.M., vol. 19, p. 720, 1919. 

The results of these tests are shown in Table I. 
The average of five impact tests with the Charpy 
machine on specimens cut from 1-in. hot-rolled Monel 
metal rods was 166 ft.-lb., and on specimens cut from 
j-in. rods the average was 153 ft.-lb. The tests with 
the Izod machine were not satisfactory, as none of the 
specimens fractured and in some cases the hammer 
failed to pass the specimens. Attention may be called 
to the fact that in the Izod test the angle of bend is 
about 60 deg., while in the Charpy tests it is about 
120 deg. The values of the impact energy absorbed 
in these tests are extraordinarily high and may usefully 
be compared with values which have been obtained on 
essentially similar specimens of other materials by other 
investigators and of which a compilation is given in 
Table II. It is most interesting that the energy 
absorbed in fracturing Monel metal in impact is much 


TABLE Ill. AVERAGE TENSILE PROPERTIES AND TOUGHNESS 
FACTORS OF MONEL METAL AND OTHER MATERIALS 
Tensile Elongation 
Strength, in 2 In., Quality 
Lb. /Sq.In per Cent Factor* 
Hot-rolled Monel rod l-in. in diameter 
International Nickel Co. booklet 94,600 40 1,580 
Heat-treated carbon steel (SAE 1045) drawn 
to 1,000 deg. F 106,000 19 920 
Heat-treated 3} per cent nickel stee! (SAE 
2335) drawn to 1200 deg. F 186,000 15 1,160 
Heat-treated nickel-chromium steel (SAE 
3320° drawn to 500 deg. F . 150,000 23 1,440 
Annealed wrought copper 35,000 50 730 
Wrought manganese bronze 4 70,000 30 870 
Wrought aluminum bronze 70,000 30 870 
Wrought aluminum 13,000 30 170 


* Product of tensile strength and sheun ation divided by 2 X 100 * 12. 





greater than that required to fracture any other mate- 
rials of which the author has seen the record of tests, 
including even heat-treated alloy steels. This would 
indicate a very uncommon degree of toughness, sur- 
passing that of the steels. 

A little consideration will show, however, that this 
fact is not entirely unexpected. Until the advent of 
the impact test, engineers had been in the habit of 
combining those tensile values—tensile strength or 
yie'd point—which are indicative of strength with those 
—elongation or reduction of area—which are indicative 
of ductility in some manner to give a single expres- 
sion as an indication of toughness. Thus a simple 
Manner of doing this was to integrate the area under 
the stress-strain diagram of the tensile test of a mate- 
rial, which is the energy required to rupture the speci- 
men in static tension. Still simpler is the method of 
multiplying the elongation in per cent by the ultimate 
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TABLE Il. IMPACT AND OTHER MECHANICAL PROPERTIES OF SOME METALS 


Tensile Properties 


Impact Test 
ield Elong Impact 


Point, in 2 In., Brinell Work, 
Lb. /Se.In. Per Cent Hardness Kind Ft.-Lb 
Charpy 35 Charpy, 1917 
Charpy 54 Charpy, 1917 
Charpy 46 Charpy, 1917 
20 24 Charpy 9 Dix, 1920 
2 72* Charpy | Dix, ae 
Charpy 24 Dix, 1919 
eee Ss 269 = \ Taod 22 Dix, 1919 
171,000 i4.5 342 Charpy 80 Stagg 
52,500 23 198 Charpy 83 
168,500 13 302 Charpy 86 
113,000 17 Charpy 46 
Charpy 35-70 Baulke, 1912 
Izod 42 Bu. of St 
Charpy 87 Bu. of St 
Izod 62 Bu. of St 
Izod 40 
43,400 46 Charpy 166 Bu. of St 
46,500 44 Charpy 153 


tensile strength, which is also of the dimensions of 
energy and not greatly different from the value ob- 
tained by integration of the stress-strain diagram. In 
Table III are shown average values of these quantities 
for some materials together with their product in each 
case expressed in foot-pounds per square inch of cross- 
section. This quality factor of toughness for Monel 
metal is again seen to be greater than that of any other 
material. 

For the benefit of those who might wish to compare 
this property of Monel metal with any of its other 
physical and mechanical properties the following sum- 
mary is given of the approximate average physical and 
mechanical properties of Monel metal in the hot-rolled 
condition as determined by various observers: 


Tensile strength (1-in. hot-rolled rod), Ib. per sq.in 94,600 
Yield point (tension), (1-in. hot-rolled rod), Ib - r 8q.in 63,100 
Proportional limit (tension), (1-in. hot- rolled rod), Ib per sq.in 40,000 


Elong: ation in 2-in. (1-in. hot-rolled rod), per cent 


40 
Young's modulus, Ib. pan 8q.in 23,000,000 


Brinell hardness (3, : 160 
Specific gravity of rolled Monel 8.97 
Electrical resistivity, microhms per c.c. : is ; 42 
Electrical resistivity, ohms per mil-ft. 256 
Thermal conductivity, cal. per a C. per sec. per cc 0 06 
Therma] expansivity, per deg. 14.0 «x 10-6 
Melting range, deg. c 1310-1350 
True specific heat, cal. per g. ‘pe r deg. C 0.109 
Optic al reflectivity, per cent ; 60 
Magnetic induction for H = 100, gausses 1,500 





Coconut Oil Export From the Philippines 

The total export of coconut oil from the Philippines 
during the first quarter of 1921 amounted to $4,854,985, 
which was $264,196 more than the export for the same 
period in 1918, but $2,816,551 and $3,562,952 less than 
the exports for the corresponding periods of 1920 and 
1919, respectively. The highest single monthly expor- 
tation during the four years mentioned was in January, 
1919, when the shipments of oil from the Philippines 
totaled $6,098,069, at an invoice value of 30c. per kilo. 
The United States and the Netherlands were the only 
countries that absorbed the exports for the first quarter 
of 1921, while in previous years Great Britian, Spain 
and France shared a good portion of the Philippine out- 
put. Of the total export for this period $3,190,407, or 
approximately 66 per cent, went to the United States; 
$1,661,668, or about 34 per cent, to the Netherlands; 
and $2,910, or less than 1 per cent, to all other countries. 

The copra exported for the first quarter of 1921 was 
valued at $1,912,133. That the copra trade is becoming 
active is shown by the fact that for the first quarter of 
1920 the total export was $10,148 only. In 1918 and 
1919 the total exports of copra for the first quarters 
were $122,219, and $3,036,871, respectively, states the 
Bulletin of the Philippine Government Commercial 
Agency. 
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Legal Notes 











By WELLINGTON GUSTIN 


George Patent for Cooling Bed Held an Advance in 
Art and Valid 

The United States District Court, in the case of the 
Morgan Construction Co. vs. the Donner Steel Co., 
held the George patent, No. 863,841, valid as making an 
advance in the art in which it is used. This patent re- 
lates to improvement in conveyors for metal rods used 
in rolling mills, and commonly called cooling beds. 

The object of the inventor was to make the sup- 
porting and lifting bars of such shape and form that, 
when acting in combination, they would serve to hold 
the heated metal in contact and automatically straighten 
it while being moved step by step or by intermittent 
movements from one end of the cooling bed to the other. 
The specification stated that the inventor does not 
wish to confine himself to the curved form of the sup- 
porting surfaces of the lifting bars, as the desired re- 
sult was achievable by other forms. 

The steel company defended the suit on the grounds 
of lack of novelty and invention and non-infringement. 
The evidence showed that in making steel ingots, bil- 
lets, bars, etc., of varying lengths, the heated metal as 
it emerges from the run-out of the mill is ordinarily 
cooled on a conveyor or cooling bed before it is handled. 
A large number of separate pieces of hot metal are 
usually placed on the cooling bed, arranged side by side 
and moved intermittently across it. It is desirable that 
the metal bars or billets should not in their heated con- 
dition come in contact with one another, as experience 
has shown that by contact they are often bent or dis- 
torted; and hence it is necessary that they should be 
moved on supporting surfaces, which help to prevent 
or correct any curves or bends in them. To accom- 
plish this the supporting members of the device in 
suit are notched, and the notches aligned with corre- 
sponding wave-shaped depressions in the lifting mem- 
ber, so that the lowest part of the notches upon which 
the heated metal rests comes in the same plane with 
the depressions on the lifting member. 

INVENTION NOT A GENERIC ONE 

The court says the invention was not in any sense a 
generic one. The separate elements of the combina- 
tion of the claims in suit were old, but the inventor was 
the first to combine in a single apparatus the step by 
step arrangement present in the known straight-edged 
bar device and in old devices with serrated edges on 
bars or skids aligned for carrying the hot rods by a 
rocking or oscillating mechanism of the skids or bars. 

The prior patents issued to Johnston, to McDonald 
and McKee for so-called shuffle bar conveyors, to Ed- 
wards, to Kellogg for gravity notched cooling beds, to 
Geer, the so-called Illinois and Republic and Austrian 
cooling beds, disclose types of known devices. Such 
structure the patentee designed to improve, since the 
hot rods were bent in their travel in the shuffle bar 
conveyors, while the rocking and gravity devices oper- 
ated on a different principle. 

The court found in none of these the elements com- 
bined as in the patent in suit. By his new combination 
of old parts or elements separately shown in prior de- 
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vices the court thought the patentee advanced the art 
a little, producing a new and useful result, one operat- 
ing upon a somewhat different idea from prior patents. 
The law is that a combination of old elements, if they 
have been combined to operate in a new way or to 
accomplish a new and useful result, is patentable. 

The defendant company in its cooling bed adapted a 
similar combination to plaintiff’s patent without having 
any prior actual knowledge of this patent. And since 
the serrations on the surface of the lifting support are 
of different shape, defendant claimed that a departure 
from the patent in suit resulted by its adoption, that 
a new use eventuated, in that the hot bars, after being 
lifted by the sides of the serrations, are aliowed to 
slide or tumble to the bottom as they are carried over 
the edged surfaces of the stationary support. The court 
thought that the tumbling or sliding action of the hot 
rods after the lifting began was due in the main to 
lateral adjustment of the serrated bars and to the form 
of the serrations. And the changes in the serrations 
were changes of form only, and any improvements re- 
sulting therefrom were such as a skilled mechanic 
could make. 

Finally, it was contended that plaintiff’s device is 
impracticable since only one cooling bed had actually 
been constructed, its construction being under the broad 
claim only. But the court held that the utility of the 
invention is established by the fact that defendants 
have persisted in infringing it. (Cf. Rumfort Chemi- 
cal Works vs. New York Baking Powder Co., 134 Fed., 
385.) 

The court further says that under our laws a patentee 
is not obliged to manufacture the apparatus described 
in the patent. Its non-use does not deprive him of the 
protection of the patent laws. 





Quality of Motor Gasoline 


That the quality of gasoline has been maintained 
despite the fact that the stocks on hand at the refin- 
eries have been the greatest on record and that retail 
prices have been materially reduced is indicated by 
preliminary data obtained from the examination of 
samples collected in Washington, D. C., by the United 
States Bureau of Mines in its fourth semi-annual 
survey of the motor gasoline sold commercially through- 
out the country. While the average quality of gasoline 
now being sold is very similar to that sold a year ago, 
there is a noticeable difference in the shape of the 
distillation curve, due presumably to the increasing 
use of benzene blends in the eastern part of the 
country. The preliminary figures also confirm the de- 
ductions of previous surveys that there is a decided 
difference between the gasoline sold in summer and 
that sold in winter. 

The average boiling point of gasoline sold in Wash- 
ington a year ago was 279 deg. F. Today it is 278 deg.. 
a negligible difference. Last winter the boiling point 
averaged 270 deg., and the winter before 267 deg. 

Below are given the average distillation figures for 
the samples so far collected in Washington. While 
there is little change in the average boiling point 4s 
compared with a year ago, the difference in the actual 
character of the fuel, indicating increased use of ben- 
zene blends, is particularly noticeable at the 50 per cent 
point: 


First Drop 20°; 50; 90% End Point 
July, 1920 131 200 273 396 449 
July, 1921.. : 128 202 25¢ 390 44) 
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Chicago’s Relation to the Future American 
Steel Industry 





An Analysis of the Economic Location of a Steel Industry in View of Modern Practice in Coal Economy, 
Diminishing Ore Tenor, Increasing Amount of Scrap Used, and the Greater Influence 
of Freight on Finished Product 


By GERARD DE GEER 


Nyhammar Steel Works, Sweden 





se HE ore comes to the fuel,” says a well-known 

rule in reference to the location of a steel plant. 

The past history of the steel industry over the 
whole world has proved the correctness of this expres- 
sion. The center of gravity of the steel industry in the 
United States is consequently placed near the large coal 
and oil fields, and the ore is transported from other 
places. The German steel industry has been developed 
around the coal fields of Westphalia and Silesia, with 
the ore imported chiefly from France and Sweden. 
England is so fortunate as to have the coal and ore 
supply in common; at several places the ore and coal are 
even brought up from the same mine shaft. 

In a natural way the location of the steel industry 
was determined by transportation facilities. If we 
go back half a century, when modern steel industry on 
a large scale began to develop, we find that it required 
about 2.3 tons of ore to produce 1 ton of manufactured 
steel with a consumption of 3 to 4 tons of coal. Under 
such circumstances it was considerably cheaper to trans- 
port the ore to the coal than vice versa. 


DIMINISHING FUEL REQUIREMENTS 


The question, however, is often raised whether these 
relations between ore and coal are fixed once for all 
and are unchangeable. It may be answered imme- 
diately. Certainly not. They are governed by the laws 
of progress. We find that the consumption of coal per 
ton of iron during the last decades has been gradually 
reduced, by a better utilization of the fuel combined 
with new metallurgical and thermotechnical methods. 
Formerly the gas from coke ovens and blast furnaces 
was allowed to waste into the atmosphere; nowadays 
this gas is very carefully collected and forms quite 
an important source for the production of heat and 
power. Formerly the steel was allowed to cool off be- 
tween the different metallurgical processes. Now the 
pig iron is taken in a molten state from the blast fur- 
naces to the steel-making departments, and the hot 
ingots are taken directly to the mills. The consump- 
tion of coal per ton of manufactured steel has accord- 
ingly during the last few years been reduced to about 
one-half the amount used fifty years ago, and it is safe 
to assume that the bottom level has not as yet been 
reached. Up-to-date modern steel mills need at the 
present time an insignificant amount of fuel in addition 
to the coke consumed in the blast furnaces. All other 
demands for heat and power are covered by the use of 
gas and tar from coke ovens and blast furnaces. Some- 
times even an excess supply of gas or power is available 
Which can be used outside the plant and which partly 
compensates for the quantities of coal that may be 


necessary for certain purposes over and above the 
amount of coal for coking. Under such circumstances 
the coal supply is reduced to 2 tons or less per ton of 
manufactured steel. 


DECREASING ORE TENOR 


If we turn to the ore we will find the development 
to be in the opposite direction. A saving of ore in 
the same sense as that of coal is not possible. At 
all times practically all the iron has been recovered 
from ore smelted in the blast furnace. Small losses 
in slag and dusty gases are unavoidable, and even if 
they could be eliminated their importance would be 
insignificant. On the other hand, the consumption of 
ore per ton of pig iron is being gradually increased, 
due to a lower percentage of iron in the ore. 

The best and richest ore is already mined and it 
becomes gradually necessary to use poorer ore. The 
average percentage of iron in the ore being used at 
the present time in the United States hardly reaches 
over 50 per cent, while a few years ago it was about 
55 per cent. In Germany this retrogression is still 
more striking; there the average percentage of iron 
in ore has decreased from 54 to 41 per cent in forty 
years. A continued diminution of the percentage of 
iron in the ore is most likely to occur, even though it 
is partly counterbalanced by an increased number of 
ores which are concentrated. 

One may readily ask the question whether or not the 
same condition prevails with regard to the deposits of 
coal—viz., that the best grade of coal has been consumed 
and that its quality decreases as mining continues. 
Such is not the case. When the upper coal strata have 
been mined it will be necessary to go deeper into the 
earth for further mining; the price of coal will be 
higher, but its quality, on the other hand, will be better 
rather than worse. The higher cost of mining leaves 
the question of transportation between mine and mill 
unchanged. Besides, the total supplies of coal are so 
enormously greater than the visible supply of what we 
now know as iron ore that shortage of the latter will 
ensue far sooner than of the former. 

A table showing the relative distribution of the 
amount of transportation between manufactured prod- 
ucts and the two most important raw materials, coal 
and iron, is given below, using the assumption that 
1.25 tons of pig iron is required for 1 ton of ingots and 
1.5 tons of coal for 1 ton of coke: 


1870 1920 
NS cage eb eid) 2.3 tons, or 34.0% 2.5 tons, or 45.4% 
oS ree . 3.5tons,or51.3% 2.0 tons, or 36.3% 
Manufactured product... 1.0 tons,or 14.7% 1.0 tons, or 18.3% 
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From this table it is seen that the reasons for the 
location of the iron industry, judging from the trans- 
portation point of view, have been changed quite con- 
siderably. Ore and coal have almost changed places 
and the importance of transportation of manufactured 
steel in relation to the raw materials has increased. It 
is to be noted particularly that these changes have been 
accentuated in a considerable degree during the last 
two decades. Its consequences already show themselves 
in certain tendencies in the development of the steel 
industry. The rule mentioned at the beginning of this 
article, that the ore comes to the fuel, is nowadays a 
truth only with modification. 

If one considers the steel industry of the United 
States he finds that an unquestioned movement has 
taken place in direction from the coal to the ore. 
Branches have reached out from the Pittsburgh steel 
center toward the north and met the Lake Superior 
ore, and toward the east to the imported ores. At 
present there is a steel district of considerable size at 
the south shore of Lake Michigan with Chicago as 
the center. A rapidly growing steel industry has also 
been developed near the earliest location of the Ameri- 
can industry, the Atlantic coast around Boston, Balti- 
more and Philadelphia. It is shown by production 
statistics that these steel districts have grown consider- 
ably more rapidly than the original ones. For instance, 
the production of pig iron, in accordance with the offi- 
cial statistics of the United States, has progressed in 
the following manner during 1900 to 1918 in the two 
districts as given below: 


Pennsylvania, Illinois and 


Year Tons Indiana, Tons 
1900 6,365,935 1,527,095 
1910 11,272,328 3,925,749 
1918 15,198,271 6,513,906 


Pennsylvania is the home of the original steel indus- 
try of the United States and maintains still a predom- 
inant position in comparison with other states. The 
two other states as given in the above table represent 
a new steel district, which has grown up in the last 
thirty years at the south end of Lake Michigan. The 
percentage of increase within the latter district from 
1900 to 1918 has been 326 per cent, while the corre- 
sponding figure for Pennsylvania is 140 per cent. 

In judging the question of ore versus coal it will 
be necessary to give some attention to the fact that not 
all kinds of coal are suitable for the steel industry. 
For example, in order to obtain good coke for the blast 
furnaces a special brand of coal is required. It is true 
that there are enormous supplies of coal in Indiana 
and Illinois, and on that ground it seems absurd to 
talk about a movement toward the Mesabi ores from 
the coal which is to be used for the steel industry 
that has been located in that district. These coal sup- 
plies are, however, of such a quality that they are not, 
as a rule, suitable for production of coke without mix- 
ing. The largest part of coal used for coking by the 
Chicago industries is consequently taken from the coal 
fields in Pennsylvania and Kentucky. 


ILLUSTRATIONS FROM EUROPE 


Movement of the steel industry toward the ore can 
be shown more distinctly in Germany. About thirty 
years ago there was hardly any steel manufactured in 
Lorraine (now French). At the present time the coal 
comes from Westphalia and the Saar district and to a 
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large extent is transported to the western part of the 
country, where a rapidly growing steel industry has 
been developed around the large ore fields of Lorraine. 
The more important steel and iron districts of Germany 
proper aiso show the same tendencies of evolution. 
Thus, the steel interests in Upper Silesia have sent 
branches to the Baltic Sea, where a couple of large 
steel mills have grown up, using Swedish ore and 
Silesian and Westphalian coal. 


INFLUENCE OF SCRAP 


In judging the influence of transportation on the 
steel industry due consideration must also be given 
another factor of rapidly growing importance. An 
investigation of the statistics of production in the 
United States shows that a replacement has occurred 
in the relations between the tonnage of pig iron and of 
stee!. Up to 1910 the former was greater than the 
latter, but since 1911 steel has outdistanced pig iron, 
as is shown in the following table: 


Year Pig Iron, Tons: Steel, Tons 
1890 9,202,703 4,277,071 
1895 9°446,308 6,117,834 
1900 13,789,242 10,188,329 
1905 22,992,380 20,023,947 
1910 27,303,567 26,094,919 
1911 23,649,547 23,676,106 
1915 29,916,213 32,151,036 
1917 38,647,397 45,060,007 


The thing which has caused this reversal is the use 
of scrap iron in the manufacture of steel. Scrap iron 
has therefore become a third standard raw material 
for the steel industry, competing in importance with the 
older two, ore and coal. 

Daily experience tells us that only an insignificant 
part of the enormous quantities of iron which are being 
discharged into the world’s markets is destroyed in the 
true sense of the word. Much the largest part of it is 
saved from the destroying elements and sooner or later 
it is returned to the steel mills in the form of scrap 
iron. Through this cycle the loss of ore and coal as 
well as of labor will become less in spite of the growing 
demand for iron. 

The period required for this circulation of iron is 
naturally quite variable. Steel from which tools and 
machines are fabricated can be used only for a few 
years; in rails and ship plates it lasts 10 to 40 years, 
but when steel is used as building material and rein- 
forcement for concrete construction its life may be 
hundreds of years. The transposition of a steel product 
into scrap iron is in a large measure dependent upon 
other factors than the real wear and tear or the dis- 
integration of the iron. The many technical advance- 
ments and the ever-continued progress in every line 
of business have become a factor of enormous impor- 
tance in producing scrap iron. All kinds of machinery 
are being scrapped because they are not modern and 
up to date; rails are being exchanged, not because they 
are worn out but for the reason that increased train 
speed requires heavier locomotives and stronger rails; 
perfectly good buildings are torn down and replaced 
with new ones because they no longer correspond to the 
increasing demand for hygiene and comfort. The real 
disintegration of iron is less than is generally con- 
ceded. It is reduced chiefly to such objects as shoe 
tacks, horseshoe nails, rims on wagon wheels, etc., or is 
caused by accidents, such as shipwrecks and fires. In 
a machine that weighs about 10 tons only a few pounds 
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of its metallic contents are subjected to real wear— 
as for example the edge of a tool. Worn-out rails have 
in many cases lost only a few per cent of their original 
weight; in fact the formation of rust is usually a more 
dangerous enemy to iron than mechanical wear. 


IRON CIRCULATING IN FABRICATION PROCESSES 


The time has not yet arrived when the effects of the 
circulation of iron have become felt to the full extent. 
We must realize that the production of iron on a large 
scale commenced only with the introduction of the 
bessemer and open-hearth processes during the latter 
half of the last century. Before that the world’s pro- 
duction could without difficulty be produced at the 
present time in a couple of the larger steel mills in the 
United States. We are now living in a period when the 
return flow of used-up iron to the steel mills has just 
started. There can be no doubt that this flow will grow 
in size. 

As late as at the beginning of this century practically 
all the steel was produced from pig iron—that is, directly 
from ore. The older metallurgical methods did not 
permit of anything but a very limited use of scrap iron. 
Conditions are entirely different now. It is hardly 
possible to say exactly how large a part of the steel 
comes from pig iron and how large a part from the 
addition of scrap, as this figure cannot be obtained 
directly from the statistics. Consideration must be 
given to the fact that not all of the scrap iron used is 
material which has been returned to the steel mills as 
an actual increase of the raw materials, but that part 
of it is a waste product in the mills themselves, formed 
during the process of fabrication, defectives, crop ends 
and trimmings. Because the statistics usually show the 
production of steel in form of raw ingots the iron that 
comes from this continuous circulation within the mill 
will be included in the figures for the total production. 


ScRAP WITHIN THE MILL 


Were it possible to count the production in manufac- 
tured goods, then the condition would be different, but 
this cannot be done for the reason that the line between 
partly manufactured goods and completely finished 
products is very changeable. It is true that the largest 
part of the products of the steel mills is shipped direct 
without further treatment—such as, for example, rails, 
structural shapes and pipes. A considerable portion, 
however, undergoes additional processes of fabrication, 
resulting in a certain amount of scrap—for example, all 
iron which is delivered to machine shops. Scrap iron 
from these industries must be counted in the same class 
with that of the steel mills. It is not an actual addition 
to the supply, but must rather be considered as part of 
the unavoidable circulation; the time cycle involved is 
hardly longer than for the scrap iron produced within 
the mill itself. 

A calculation which cannot necessarily claim to be 
exact but which in all probability comes pretty near 
reality will show that the iron that comes from this 
circulation during its production and further fabri- 
cating processes corresponds to 20 per cent of the 
weight of the produced ingots. In order to conceive 
the importance of the real circulation of iron—that is, 
the quantity of iron which has actually been in use, 
worn out or scrapped for any other reason and then 
returned to the steel mills—it will be necessary first to 
reduce the statistical figures for production of ingots 
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by 20 per cent and then to calculate how much of the 
remaining portion comes from the pig iron and the 
scrap iron respectively. 


STEEL FROM BONA FIDE SCRAP 


If the American production of ingots during 1917 is 
used as a basis for the calculation, it will be shown that 
about 82.5 per cent of the weight of iron comes directly 
from the ore and the remaining 17.5 per cent from the 
real scrap. The calculation has been made as follows: 
The production of ingots during 1917 in the United 
States was 45 million tons. From this is deducted 20 
per cent, that portion derived from iron circulating in 
the manufacturing processes, leaving 36 million tons. 
The production of pig iron during the same year was 
38.6 million tons. In order to determine how much of 
this pig iron was finally obtained as steel it will be 
necessary to reduce the above figure not only by the 
production of iron castings (about 14 per cent) but also 
by the iron losses which follow the change of pig iron to 
steel (about 9 per cent). Final figures are thus: The 


9 
portion of pig iron 38.6 — a x 38.6 29.7 million 


tons. The amount of scrap iron entering into the ingots 
must then be 36 — 29.7 — 6.3 million tons, or 17.5 
per cent. 

Considering the effect of scrap iron on the relation 
between transpoPtation and the production of iron in 
accordance with the above the following tabulation 
may be made for the year 1917: 


DR vi cdicnboiavacveescdoacnecs SEE, 2G oe 
SE i use ahinlers xtarviempnnrs bee .. 1.75 tons, or 35.0 per cent 
Scrap..... weeeeesseses O.2 tons, or 4.0 per cent 


Manufactured product... suéewccessce Bo GONG, OF 2U.0 Her com 

It must be stated that these figures do not pretend to 
be fully exact, because they are partly based on deduc- 
tions and assumptions. The object of this article is, 
however, to give a picture of the general trend of 
progress and not to show complete statistical calcula- 
tions. It is further assumed that the errors which 
eventually may be found in the above figures are not 
great enough to affect perceptibly the final conclusions. 

From this tabulation it is shown that the third great 
class of raw materials has not as yet affected the 
question of transportation as related to the steel indus- 
try to any extent. The conclusions drawn when con- 
sideration was confined to the ore and coal are in a 
broad sense unchanged. The relative importance of 
transportation to the disposal of the manufactured 
goods has, however, increased somewhat. 

I repeat that the movement of the steel industry from 
the coal toward the ore, the beginning of which is 
already distinctly noticeable, will with all probability 
be more and more accentuated in the future. Of course 
we can never expect any complete move in this direc- 
tion, as a certain equilibrium will be established under 
the influence of the possibilities for return freight 
among other factors. Market for manufactured steel 
and the increasing importance of the scrap supply will 
in the future exert a greater influence upon the choice 
of new locations for a steel plant. The question of rail- 
road accommodations will be decisive in relation to both 
factors. It is necessary to have good transportation 
facilities to already established markets, as well as, and 
particularly, to the new fields which the future will 
probably open for the consumption of iron. An effec- 
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tive utilization of the scrap iron is altogether dependent 
upon the transportation facilities. The supply of scrap 
is not concentrated; it is made up from a multitude of 
smaller supplies located at places far apart. A net of 
transportation lines is required in order to collect the 
scrap and transport it to the place where it is to be 
used. The railroads themselves are, for that matter, 
big iron users as well as scrap producers. 


ECONOMIC ADVANTAGE OF CHICAGO DISTRICT 


It must be admitted that hardly any steel-manufac- 
turing district in the United States has such favorable 
future possibilities as the Chicago district when judged 
according to above-given viewpoints. Its location cor- 
responds to the economical equilibrium between the coal 
and the ore. It is situated in the focus of the greatest 
outbranching network of railroads in the world, with 
the gate open toward west and north, where new and 
great market possibilities are waiting. Its shores are 
washed by an inland sea offering favorable means for 
supply and distribution, a lake which may become a bay 
of the Atlantic when the plans for new connecting 
canals are realized. The leading position of Chicago in 
trade and communication will reach out to include also 
the most important of all industrial products—steel. 





Exports of Chemicals During the Past 


Fiscal Year 


CCORDING to the Bureau of Foreign and Domestic 
Commerce reports, the fall in value of our exports 
of chemical products during the present industrial 
depression has not been much during the last four 
months of the fiscal year, ended June 30. As compared 
with the figures for the corresponding months of 1920, 
this group of exports showed a decrease of 54 per cent 
in February, 72 per cent in March, 70.6 per cent in 
April, 75.3 per cent in May, 73.3 per cent in June. 
The total value of the shipments during the latter 
month was $4,178,685, as compared with $15,685,322 in 
June, 1920, and $4,366,119 in May, 1921. Three items 
only show an increase in 1921 over the export total for 
June, 1920; glycerine advanced in amount from 44 short 
tons to 52 short tons; its value, however, fell from 
$21,638 to $18,740. Calcium acetate increased from 13 
tons ($6,714) to 898 tons ($29,212). Benzene, as dur- 
ing the preceding months, registered a notable upward 
movement from 590 tons ($79,728) to 2,920 tons 
($187,237). 


ARTICLES SHOWING LARGEST FALLING OFF 


The articles which suffered most seriously in this 
fall were the following: 

Nitric acid, 44 tons to 4 tons; miscellaneous coal-tar 
crudes, $890,530 to $35,163; copper sulphate, 193 to 28 
tons; coal-tar dyes, $2,389,515 to $444,273; formalde- 
hyde, $212,925 to $33,360; bleaching powder, 2,199 tons 
to 449 tons; petrolatum, $322,431 to $63,153; potassium 
chlorate, 255 to 16 tons; miscellaneous potassium com- 
pounds, $304,616 to $34,067; borax, 865 to 83 tons; 
caustic soda, 11,514 to 1,620 tons; soda ash, 7,341 to 
2,130 tons. 


COMPARISON WITH TWO PRECEDING YEARS 


Far less serious was the shrinkage in the amount and 
value of our chemical exports for the fiscal year, ended 
with June 30, as compared with the two preceding years. 
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In 1919 the total value of such exports was $148,053,- 
531; in 1920 it was $158,691,918; in 1921 it fell to 
$110,284,401. This is a decrease of 30.5 per cent as 
compared with 1920, and 25.5 per cent as compared 
with the total for 1919. Increase over the 1920 figures 
is registered for four products. Bleaching powder ad- 
vanced from 15,616 short tons ($840,092) to 18,713 
short tons ($1,146,378); sodium bicarbonate, 5,999 to 
6,672 tons; benzene, 8,627 to 33,311 tons; miscellaneous 
coal-tar crudes, $3,618,424 to $4,101,129. Soda ash fell 
from 58,727 to 56,741 tons, but the value rose from 
$2,804,130 to $3,308,783. The most noteworthy de- 
creases in our exports of chemicals during the past 
fiscal year were as follows: 

Baking powder and glycerine, 38 per cent; formalde- 
hyde, 40 per cent; miscellaneous chemicals, 42 per cent; 
sulphuric and miscellaneous acids, 43 per cent; miscel- 
laneous dyes, 47 per cent; roots, herbs and barks, 54 
per cent; caustic soda, 56 per cent; borax, 57 per cent; 
all potassium compounds and calcium acetate, 61 per 
cent; nitric acid, 67 per cent; carbolic acid, 71 per cent. 


HOLDING OuR SHARE OF FOREIGN MARKET 


In view of the lowered prices of numerous chemicals 
it is evident that we are holding a fair share of the 
foreign market for these products, gained by our un- 
ceasing efforts during the war period. It is equally 
evident that only by a similar strenuous effort can the 
market over there be held in the face of the determined 
resolution of the German chemical trade to win back as 
much as possible of its control in this branch of com- 
merce. The accompanying table furnishes comparative 
details of the movement into the world’s consuming 
markets of our American chemicals and allied products 
during the fiscal years ending with January, 1920 and 
1921: 


EXPORTS OF CHEMICALS AND ALLIED PRODUCTS FOR 
THE FISCAL YEAR ENDING JUNE 30, 1920 AND 1921 


(Quantities in Pounds Unless Otherwise Stated) 








Acids: 1920 1921 
Carbolic $2,223,305 $659,890 
Nitric...... ; 820,517 267,119 
Picric eae ; 8,073 3,730 
Sulphuric. 32,334,393 18,600,704 
All other acids 5,292,987 3,029,332 

Total acids. .. $6,600,687 $3,612,703 
Alcohol, wood, gal 687,008 467,763 
Baking powder. . 5,595,126 3,491,666 
Bleaching powder 31,232,379 37,425,093 
Calcium acetate 32,885,132 12,845,700 
Calcium carbide. . . 21,164,404 20,147,753 
Coal-tar distillates: 

Benzene......... 17,253,314 66,622,862 

All others. ...... 3,618,424 4,101,129 
Copper sulphate 4,511,284 4,297,378 
Dyes and Dyestufis: 

Coal-tar colors 17,190,397 13,577,788 

Logwood extract 1,832,231 1,471,040 

All other dyes 6,829,937 3,571,309 

Total dyes. $25,852,565 $18,620,137 
Extracts for tanning 6,016,438 1,732,198 
Formaldehyde 2,289,217 1,376,281 
Glycerine 2,257,623 1,388,194 
Potassium Compounds 

Chlorate... 2,845,858 1,130,771 

All others 3,362,827 1,309,852 
Roots, Herbs and Barks 

Ginseng 220,970 157,351 

All others. 1,793,064 836,320 
Sodium Compounds 

Bicarbonate 11,988,510 13,353,769 

Borax... 10,943,110 4,368,880 

Caustic. . 229, 146,363 101,021,827 

Sal soda. 12,763,399 10,376,424 

Silicate... .. 33,692,535 23,099,660 

Soda ash 116,555,500 113,481,062 

All other sodium salts 7,485,008 5,353,000 

Total sodium compounds $21,499,421 $15,470,235 
Sulphur, long tons 393,404 375,826 
Washing powder 6,114,816 4,021,497 
All other chemicals, drugs, etc 42,179,732 24,458, 95¢ 

Total chemicals, drugs, etc $158,691,918 $110,284.40! 
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Measuring Gases Containing Water Vapor 





Accurate Measurement of Gases Saturated With Water Vapor Requires a Determination of Density— 
Velocity Formulas Modified to Use Specific Gravity Values Determined 
Graphically—Procedure for Partially Saturated Gases 


By THOMAS G. ESTEP* 





measuring large volumes of gases*it is found that 

practically all such gases contain a certain amount 
of water-vapor. Byproduct coke-oven, producer and 
blast-furnace gases are nearly always saturated with 
water vapor at the moderate temperatures, while atmos- 
pheric air is usually only partially saturated. 

The necessity for correcting gas measurement for 
water vapor is often overlooked by engineers with the 
result that large. errors obtain. The extent of such 
errors may be more appreciated by pointing out that 
in a particular problem which is referred to later in this 
paper, if the gas had been considered as dry instead of 
saturated, the error in the volume under standard con- 
ditions would have been 5.3 per cent. When it is con- 
sidered that with the devices for measuring gases, if 
carefully handled, will give results correct within one 
per cent, it is apparent that the error due to neglecting 
the water vapor is much larger than the errors due to 
observation. 


|: THE various industries where devices are used for 


FORMULAS FOR VELOCITY 


Of the various methods employed for measuring 
gases—Pitot tubes, Venturi meters, orifices and throttle 
disks—all produce a measurable differential pressure 
which bears some relation to the velocity of the gas. 
In the case of the Pitot tube, this differential pressure or 
head is directly proportional to the square of the velocity 
but in the case of the other devices mentioned, this 
head only represents change in velocity. Expressed in 
the form of equations: For Pitot tubes, 


Vi = 2gh 


For Venturi meters, orifices and throttle disks where the 
differential pressure is small enough so that changes in 
specific volume of the gas may be neglected, 

V2 — V2 = 2gh 

Where 
V, = velocity of gas in main pipe, feet per second. 

’, = velocity of gas at smallest section, feet per second. 

g9 = acceleration due to gravity, feet per second per 
second. 

h = differential pressure expressed in feet of the gas 
at the pressure and temperature at the point of 
measurement. 

The differential pressure kh is usually measured 
in inches of water, oil or mercury. To convert it into 
equivalent feet of gas it is only necessary to divide by 
12 and multiply by the ratio of the density of the water, 
oil or mercury to the density of the gas under the con- 
ditions at the point of measurement. This sounds com- 
paratively simple but the labor lies in the determination 
of the density of the gas at the point of measurement 


a 


*Associate Professor of Mechanical Engineering, Carnegie Insti- 
tute of Technology. 


because it is the density of a mixture of gas and water 
vapor. This can be determined by chemical analysis, 
but the process, while not difficult, is very laborious. 
The density can, however, be calculated from more 
easily determined data. 


CALCULATION OF DENSITY OF A MIXED GAS 


To illustrate this method of finding the density of a 
gas when saturated with water vapor and the determina- 
tion of the velocity of the mixture in the pipe, a concrete 
problem will be solved. Assume that the average 
velocity head of a certain gas has been determined by 
the Pitot tube and is 3 in. of water. The gas at the 
point of measurement has a temperature of 85 deg. F. 
and an absolute pressure of 34 in. Hg and is saturated 
with water vapor. The chemist reports that this gas, 
when dry at a temperature of 62 deg. F. and an absolute 
pressure of 30 in. Hg, has a specific gravity of 0.4 
referred to air at the same temperature and pressure 
as unity. It is first necessary to determine the density 
of air at a temperature of 62 deg. F. and an absolute 
pressure of 30 in. Hg. This can be done by using the 
characteristic equation of a perfect gas. 


P 
¢=RT 
Where 
d = density, pounds per cubic foot. 
P = absolute pressure in pounds per square foot. 
R = gas constant, foot pounds per degree F. 
T = absolute temperature of the gas, degrees F. 


Substituting, 


144 X .49117 X 30 
53.34 X (62 + 459.6) 


The density of the dry gas at 62 deg. F. and 30 in. 
Hg = .07627 « 0.4 = .03051. By consulting the steam 
tables, it is found that at a temperature of 85 deg. F., 
the vapor pressure is 1.209 in. Hg. and the vapor density 
is 0.001832 lb. per cu.ft. If the total pressure of the 
mixture of gas and water vapor is 34 in. Hg and the 
partial pressure of the vapor is 1.209 in. Hg, then 
according to Dalton’s law, the partial pressure of the 
gas in the mixture is 34.000 — 1.209 — 32.791 in. Hg. 
In one cubic foot of the mixture there is one cubic foot 
of gas at a temperature of 85 deg. F. and an absolute 
pressure of 32.791 in. Hg and one cubic foot of 
saturated water vapor at an absolute pressure of 1.209 
in. Hg. The weight of the one cubic foot of gas at a 
temperature of 85 deg. F. and an absolute pressure of 
32.791 in. Hg is, 


d= = .07627 lb. per cu.ft. 


_, 62 + 459.6 

X 85 + 459.6 * 
32.791 _ 
30.000 = 


weight, lb. per cu.ft. = .03051 


.031940 
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The weight of the mixture of gas and water vapor per 
cubic foot is 
weight of mixture, lb. per cu.ft. - 

.031940 + .001832 — .033772. 
This is the density of the mixture at the point of 
measurement. 

The specific gravity of the mixture at the point of 
measurement, referred to air at a temperature of 62 
deg. F. and an absolute pressure of 30 in. Hg as 
unity is, 

.033772 
= 7076270 — “4428. 
The equivalent feet of gas corresponding to the 3-in. 
water velocity head is, 


Specific gravity of mixture 


3 X 62.4 
12 X .033772 — 461-92. 
The velocity of the gas in the pipe is then, 
V2 & 32.16 & 461.92 — 172.37. 


Feet of gas 


Velocity, ft. per sec. 
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It can be readily seen from the above that the deter- 
mination of the density of the mixture at the point of 
measurement is rather laborious, hence a set of curves 
has been prepared from which the specific gravity of 
the gas when saturated with water vapor at various 
temperatures and pressures can be read directly, thus 
avoiding the tedious calculation. Two families of curves 
are given in the accompanying figure, one for a base of 
62 deg. F. and 30 in. Hg and the other for 59 deg. F. 
(15 deg. C.) and 30 in. Hg. The abscissa of the curves 
at the right of the diagram is the temperature of the 
mixture at the point of measurement. The curves above 
are the specific gravities of the dry gas referred to air 
at the base temperature and pressure as unity. The 
straight lines to the left are lines of constant pressure 
of the mixture at the point of measurement while the 
abscissa for this set is the specific gravity of the gas 
when saturated with water vapor at the given tempera- 
ture and pressure, referred to air at a temperature and 
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pressure corresponding to the base as unity. The 
dotted line shows how to use the curves for any condi- 
tion. 

Since these curves give the specific gravity of the 
mixture at the point of measurement the equations for 
velocity will be modified so that the values from the 
curves can be substituted directly. When air at 62 deg. 
F. and 30 in. Hg is taken as a base, for Pitot tubes 
the velocity is 


Velocity, ft. per sec. = 


2 X 32.16 K 62.4 xX H H 
J 12 X 07627 XS ~ 96-22 J s 
Where 
H = velocity head, inches of water. 
S specific gravity of the mixture at the point of 


measurement referred to air at a tempera- 
ture of 62 deg. F. and an absolute pressure of 
30 in. Hg as unity. 
When air at 59 deg. F. and 30 in. Hg is taken as the 
base; for Pitot tubes the velocity is, 


Velocity, ft. per sec. — 66.02 Ee 


NS 
Where 
H = velocity head, inches of water. 
S specific gravity of the mixture at the point of 


measurment referred to air at a temperature of 
59 deg. F. and an absolute pressure of 30 in. Hg 
as unity. 

For Venturi meters, orifices and throttle disks where 
the differential pressure is small enough so that changes 
in specific volume of the gas can be neglected, the equa- 
tion for velocity becomes, 


Velocity at smallest section, ft. per sec. — 


KxcC a - 
; sii - (2 
Where \ (3) | 


K = aconstant — 66.22 or 66.02 depending upon what 
condition of air is taken as a base. 





A, = inside area of main pipe where upstream pres- 
sure is measured. 
A, = area of smallest cross section. 


(Both these areas must be in the same units.) 
C = orifice coefficient. 


This coefficient for Venturi meters is usually taken as 
unity. For well-rounded or so-called standard orifices 
it varies from .95 to .99 depending largely upon the 
size of the orifice. For throttle disks, the coefficient 
varies greatly for different conditions and should be 
determined experimentally. 

Where the differential pressure is great enough to 
cause an appreciable change in the specific volume of the 
gas as it passes through the device, then the above 
equation will not hold and the general equation for 
frictionless adiabatic flow must be used. 


VOLUME DETERMINED FROM VELOCITY 


After the velocity of the gas has been determined, if 
this velocity in feet per second is multiplied by the area 
of the section in square feet, the result is the volume 
of the mixture of gas and water vapor flowing, in cubic 
feet per second at the pressure and temperature at the 
point of measurement. 

Very often the volume of dry gas at some standard 
condition, such as a temperature of 62 deg. F. and an 
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absolute pressure of 30 in. Hg, is wanted instead of the 
volume of wet gas. To find this, multiply the volume 
of the mixture by the ratio of the absolute gas pressure 
in the mixture to the absolute pressure at the standard 
condition and further, by the ratio of the absolute tem- 
perature at the standard condition to the absolute tem- 
perature of the mixture at the point of measurement. 

For example; suppose that the area of the section in 
the problem already solved is such that when the 
velocity of 172.37 is multiplied by this area the result is, 
for convenience, 100 cu.ft. per sec. This means that 
there are flowing 100 cu.ft. per sec. of a mixture of gas 
and water vapor at a temperature of 85 deg. F. and a 
total absolute pressure of 34 in. Hg. The equivalent 
volume o° dry gas at a temperature of 62 deg. F. and an 
absolute pressure of 30 in. Hg is, 


32.791 _ 62 + 459.6 
30.000 “* 85 + 459.6 

In some cases it is desired to know the equivalent 
volume of gas when saturated with water vapor at some 
other condition of pressure and temperature as a 
standard. To illustrate; suppose that it is desired to 
know the equivalent volume of gas when saturated with 
water vapor at a temperature of 62 deg. F. and an 
absolute pressure of 30 in. Hg. From the steam tables, 
the vapor pressure at a temperature of 62 deg. F. is 
.560 in. Hg. The absolute gas pressure under the new 
conditions will then be 30.00 — .56 29.44 in. Hg and 
the equivalent volume at 62 deg. F. and 30 in. Hg is, 


Vol. dry gas = 100 X = 104.5 ecu. ft. 


Volume saturated gas at 62 deg. F. 


82.791 . 62 + 459.6 _ 
29.44 “85 + 459.6 ~ 


PARTIALLY SATURATED GASES 


100 X 106.7 


So far, only the case where the gas is completely 
saturated with water vapor has been considered. When 
it is desired to determine the volume of air delivered by 
fan, compressors or turbo blowers and the measurements 
are made with sufficient accuracy to justify making a 
correction for water vapor, the problem becomes more 
involved due to the fact that in practically all cases the 
air is only partially saturated. In such cases the pro- 
cedure would be as follows: Determine the wet and dry 
bulb temperatures of the gas at the point of measure- 
ment. From a psychrometric chart find the dew point 
temperature for this condition. Then from the steam 
tables find the vapor pressure and density corresponding 
to the dew point temperature and proceed as in the 
previous problem. This method is correct only when the 
total pressure is 30 in. Hg, for practically all psychro- 
metric charts are based on this pressure and for any 
great variation in the total pressure from the above the 
relative humidity or the dew point should be calculated 
from the original equations. In nearly all cases in 
actual practice the total pressure of the gas at the point 
of measurement is nearly atmospheric so that the error 
from the procedure mentioned will be small. 





TNT for Road Building 


TNT, in the opinion of Thomas H. MacDonald, chief 
of the Bureau of Public Roads, is an ideal explosive 
for use in road construction. Through his bureau 
26,000,000 lb. has been distributed for that purpose 
without an accident. As TNT does not freeze and the 
fumes do not produce headaches it is popular with road 
contractors. 
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The Training of the Glass-Works 
Chemist 


By ALEXANDER SILVERMAN 


N AN article which appeared recently in the Pottery 

and Glass Record and was reprinted in an American 
journal’ Dr. W. E. S. Turner of the Department of Glass 
Technology of Sheffield University called attention to 
the lack of a course in Glass Technology in the curricula 
of our institutions of learning. The writer outlines the 
following course of study to “start the ball rolling,” and 
invites discussion. Numbers indicate the actual hours 
per week scheduled for classes, the first figure signify- 
ing lecture and recitation hours, the second, laboratory. 

FIRST YEAR 

General inorganic chemistry (4-6) 

General physics (3-3) 

Advanced algebra (5) 

German (3) 

English (3) 


First term.— 


Second term.—General inorganic chemistry (4-6) 
General physics (3-3) 
Trigonometry (5) 
German (3) 
English (3) 
Third term. — General inorganic chemistry (4-6) 
General physics (3-3) 
Analytical geometry (5) 
German (3) 
English (3) 


Fourth term.—Such general work in a glass factory as re- 
quires no special technical training. 


SECOND YEAR 
term. — Advanced inorganic chemistry (2) 
Qualitative analysis (1-9) 
Advanced physics (light) (2-6) 
German or French’ (3) 
Analytical geometry (5) 


First 


Second term.—Advanced inorganic chemistry (2) 
Qualitative analysis (1-9) 
Advanced physics (Heat) (2-6) 
German or French (3) 
Calculus (5) 


term. — Advanced inorganic chemistry (2) 
Quantitative analysis (1-9) 
Advanced physics (Study and determination 
of physical properties of glass) (2-6) 
German or French (3) 
Calculus (5) 
Graphics (3 practice) 


Third 


Fourth term.—General work in a glass factory. 


THIRD YEAR 
First term. — Physical chemistry (3-3) 
Quantitative analysis (1-9) 
Mineralogy (2-6) 
Gas and fuel analysis (2-6) 
French (3) 


Second term.—Physical chemistry (3-3) 
Quantitative analysis (Raw materials for 
glass) (1-9) 
Geology (5) 
Fuel values. 
French (3) 


Pyrometry. (3) 


Third term. — Physical chemistry (3-3) 
Quantitative analysis (Glass) 
Microscopy (1-6) 
Organic chemistry (2-6) 
French (3) 


Fourth term.—Analytical laboratory practice in a glass 


(1-9) 


factory. 
‘Glass Industry, vol. 2, 1921, p. 10. 
*Students who have had three years of German should begin 


French. 
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FOURTH YEAR 
First term. — Clays and refractories (2-6) 
Glass technology (2-6) 
Ceramic calculations (2) 
Engineering laboratory (2-6) 
General economics (3) 
Library work (5) 


Second term.—Glass technology (3-9) 
Ceramic calculations (2) 
Electrical engineering (2-6) 
Economics (Factory management) (3) 
Library work (5) 


Third term. — Glass technology (3-12) 
Electrical engineering (2-6) 
Economics (Labor and costs) (3) 
Library work (5) 

The writer considers it necessary to discuss only a 
few of the courses in detail, as most of those listed are 
familiar to all engaged in teaching. In the short courses 
in mineralogy and geology special attention must 
naturally be given to raw materials used in the glass 
industry. The course in microscopy should cover both 
microchemical and petrographic methods. 

Under glass technology one should include furnace 
and lehr design; fuels; raw materials; preparation of 
batches; melting and refining; furnace control; glass 
manipulation; annealing; physical and chemical proper- 
ties of glasses; manufacture of plate, window, bottle, 
illuminating, chemical, optical, water glass, table ware 
and fused quartz; etching, silvering, enameling and 
decorative processes; glass substitutes. The laboratory 
work should include the preparation of various glasses 
and the study of their properties. The course in ceramic 
calculations supplements that in glass technology and 
affords the student practice in the handling of mathe- 
matical problems encountered from time to time. 

Some may think that the glass chemist is so special- 
ized a being that there will be but little demand for him 
in the industry. The writer feels that with the train- 
ing prescribed he will, with practical experience in the 
industry, develop into a very important factor. 

As stated in the introduction the paper was presented 
to arouse discussion. This is earnestly invited. 


Department of Chemistry, 
University of Pittsburgh. 





Statement of Austrian Iron and Steel Concern 
for 1920 


The net profits of the Alpine Montan Gesellschaft, 
which comprises nearly all of the Austrian iron and steel 
industry, for 1920 were 28,564,704 crowns as compared 
with 10,697,928 crowns during the preceding year, 
according to a report received from C. H. Foster, with 
the American Mission, Vienna. The volume of annual 
sales for 1920 was 1,930,000,000 crowns against 246,- 
000,000 crowns for 1919. On Aprii 20, 1921, the com- 
pany decided to pay on May 10 a dividend of 25 per cent, 
or 50 crowns, per share. Last year the dividend was 10 
per cent, or 20 crowns, per share; in 1916 it was 50 
crowns; and in 1912 it was 52 crowns per share. 

The year seems to mave been very prosperous, but the 
higher figures were really caused more by higher prices 
and a depreciated currency than by a greater quantity 
of production and economy of operation. In general, 
production at the end of the year was about 22 per cent 
of capacity. In comparison with the company’s best 
year—1916— iron ore was produced at the rate of 18 per 
cent; pig iron, 14.5 per cent; rolled iron, 27.5 per cent; 
and steel, 24.5 per cent. 
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Carbon Black From Natural 
Gas in 1920 


By E. G. SIEVERS 


HE total quantity of carbon black produced from 

natural gas in the United States in 1920 was 
51,321,892 Ib. and 43,500,000 lb. in 1918. In 1919 the 
plants were still operating at or near full capacity on 
account of the war, but since normal conditions have 
been restored the production has decreased. 

The output in 1920 was made by thirty-nine plants, 
operated by nineteen producers, whereas in 1919 only 
thirty-six plants were operated by sixteen producers. 
The total value as computed from the prices received by 
the producers was $4,032,286 for 1920 and $3,816,000 
for 1919. The prices ranged from 4c. to 27c. a lb. in 
1920 and from 3c. to 27c. in 1919. The average daily 
production in 1918 was 120,830 lb.; in 1919, 144,600 Ib.; 
and in 1920, 140,608 Ib. 

About 40,600,000,000 cu.ft. of natural gas was con- 
sumed in the manufacture of carbon black in 1920, as 
compared with 49,896,200,000 cu.ft. in 1919 and 45,000,- 
000,000 cu.ft. in 1918. In 1920 the production of carbon 
black per thousand cubic feet of gas consumed ranged 
from 0.45 to 2 lb., but the average production during the 
year for all states was about 1.26 lb., as compared with 
1.04 lb. during 1919. Table I gives the range in pro- 
duction of carbon black at plants in the United States 
in 1919 and 1920. 





TABLE I. RANGE OF PRODUCTION OF CARBON BLACK IN 
1919 AND 1920 








Production ——— Plants ——— 
19 1920 

Less than I Ib.... 6 6 
From 1} to 1.2 lb aa ! 19 
From 1.3 to 1.6 Ib 11 6 
From 1.7 to 2.0 lb 2 8 
36 39 


The daily capacity of the plants in volume of gas 
treated ranged from 172,000 to 20,350,000 cu.ft. as 
against 72,000 to 18,360,000 cu.ft. in 1919; the quantity 
of carbon black produced was from 90 to 23,250 lb. as 
against 90 to 22,900 lb. in 1919. 

Tables II and III give the production by states for 
1919 and 1920. West Virginia remained the leading 
producing state in 1920, although its output decreased 
11 per cent. The annual decrease in production in West 
Virginia and in Pennsylvania is due in part to the 
diminishing supply of gas, which has made it possible 
to sell for fuel at higher prices large volumes of gas 
that would otherwise be used in making carbon black. 

Louisiana, which has made rapid growth in the car- 
bon black industry during the last few years and was 
second in rank, increased its production by 32 per cent 


TABLE Il. 





CARBON BLACK PRODUCED FROM NATURAL GAS 
IN THE UNITED STATES IN 1919 





—— Carbon Black Produced—— — Gas Used——. 
Average 
Yield 
Number Average Quantity per M 
of Quantity, Price, M. Cu.Ft 
State Plants Lb. Value ec. Cu.Ft. Lb 
West Virginia... 23 29,925,614 $2,358,119 7.8 23,117,332 1.3 
Louisiana aes ‘ 7 14,024,606 933,334 6.6 20,291,021 0.7 
yoming...... 
Montana. emi 2 4,868,947 231,747 4.7 4,306,153 11 
)klahoma...... | 
Kentucky...... } 2 2,922,274 244,726 8.3 1,954,129 1.4 
Pennsylvania. . . 2 315,500 48,114 15.0 227,700. 1.3 
36 52,056,941 $3,816,040 4 


7.3 49,896,235 1.0 
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in 1920. The great supply of gas in the Monroe field 
accounts for this marked increase in production. 
Louisiana will continue to be a large producer of carbon 
black unless prevented by legislation. 

Oklahoma produced no carbon black in 1920. The 
combined output of Wyoming, Montana and Kentucky 
decreased 4 per cent, so that Louisiana was the only 
state showing a substantial increase. The producing 
states, named in order of production and the percentage 
of the output they produced, are West Virginia, 52 
per cent of the total output; Louisiana, 36 per cent; 


Wyoming, Montana and Kentucky combined, 11 per 
eent; and Pennsylvania, 1 per cent. 
TABLE II. CARBON BLACK PRODUCED FROM NATURAL GAS 
IN THE UNITED STATES IN 1920 
—— Carbon Black Produced—— —— Gas Used——— 
Number Average 
of Quantity, Average Quantity, Yield per 
State Plants ». Value Price M.Cu.Ft. M.Cu.Ft 
West Virginia. 19 26,659,469 $2,221,674 8 2 18,628,780 1,35 
Louisiana. 15 18,565,498 1,455,764 7.8 18,099,800 1.0 
Wyoming. 
Montana... 1 5,850,313 326,424 5.6 3,673,108 1.6 
Kentucky ! 
Pennsylvania 2 246,612 28,424 11.5 197,290 ‘2 
39 51,321,892 $4,032,285 7.8 40,598,978 i. 26 


The carbon black industry migrates according to the 
available supplies of natural gas. West Virginia has 
always been the center of manufacture, but Louisana 
and Wyoming have made rapid growth. As natural gas 
is an ideal domestic fuel, the consumers demand that it 
be reserved for domestic uses, and the carbon black in- 
dustry has, therefore, migrated to localities where there 
are abundant supplies of natural gas for which there is 
only a small market or no market at all. The Monroe 
gas field, in Louisiana, one of the largest in this country, 
has been a favorable location for carbon black plants, for 
it is remote from large cities and towns and supplies but 
little gas for domestic uses, and the gas is sold at a 
fairly low rate, so that the carbon black industry has 
there become well established. The producers are now 
installing plants that remove the gasoline from the gas 
before it is consumed in the manufacture of carbon 
black, which is another means of conservation. 

In Wyoming the conditions are somewhat similar to 
those in Louisiana. The general market for the gas pro- 
duced there is small, so that the carbon black industry 
has been developed until Wyoming has surpassed Okla- 
homa and assumed third rank among the producing 
states. 

A cubic inch of carbon black contains approximately 
1,905,000 sq.in. of surface, whereas a cubic inch of 
lampblack contains only 1,524,000 sq.in. Carbon black 
therefore consists of finer particles and is superior to 
lampblack for use in both the printing and rubber in- 
dustries. 

Carbon black is an amorphous form of soft carbon 
produced by the incomplete combustion of natural gas. 
It is sometimes confused with lampblack, which is made 
by burning oil or some other raw material and which 
differs from carbon black in molecular structure and 
tinctorial strength as well as in quality and in use. Its 
lightness and fineness, freedom from gritty particles, 
miscibility with oil, intensity of color and remarkable 
covering power when mixed with other materials are 
among its essential qualities. 

Carbon black was first made commercially in this 
country about 1864, when it was first used in making 
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printing ink. The growth of the industry has been 
stimulated by the rapid increase in the publication of 
books and newspapers, which demand a constantly in- 
creasing supply of carbon black for the manufacture of 
printing inks adapted to fast press work. The modern 
rotary printing presses now used by daily newspapers 
and printing establishments require an ink that will dry 
rapidly and yet permit the presses to be operated at 
a high speed—an ink that will flow freely, possess great 
covering power and make an instantaneous and legi- 
ble impression—and an ink having all these qualities 


rABLE IV. SUMMARIZES THE APPROXIMATE DISTRIBUTION 
BY USES OF CARBON BLACK IN 1918, 1919 AND 1920 
19184 1919 ~ ———1920 
Per Quantity, Per Quantity, Per Quantity, 
Use Cent Lb Cent Lb. Cent Lb 
Rubber 45 20,000,000 40 20,822,400 40 19,947,000 
Printer’s ink 23 10,000,000 35 18,219,600 35 17,454,000 
Export 18 8,000,000 15 7,808,400 15 7,480,000 
Miscellaneous 14 8,500,000 10 5,205,600 10 4,986,000 
100 43,500,000 100 52,056,000 100 = 51, 321,892 
1 Estimated by Bureau of Mines 
» Exact total obtained from producers 


can be made by using carbon black. One pound of car- 
bon black mixed with 8 lb. of oil and other chemicals will 
produce enough ink to print 2,250 copies of a sixteen- 
page newspaper of ordinary size or 90 copies of a 
300-page octavo book. Prior to 1864 lampblack was 
used in making printing ink, but as carbon black proved 
to be superior for this use it rapidly displaced lamp- 
black. About 35 per cent of the total annual output of 
carbon black is now incorporated in printing ink. 


CARBON BLACK IN THE RUBBER TIRE INDUSTRY 


The introduction of carbon black in the manufacture 
of rubber tires has been of considerable consequence in 
the rubber tire industry. The addition of carbon black, 
which is a reinforcing agent, has given the rubber 
greater toughness and resiliency, better traction and a 
longer mileage. It has increased the tensile strength 
and the elasticity of the tire about 25 per cent and 10 
per cent, respectively. During 1920 a number of rub- 
ber tire manufacturers who formerly manufactured 
white tires have changed to the manufacture of “black 
tread tires,” and are using considerable quantities of 
carbon black—indicating the increasing use of this 
product in the rubber industry, which consumes about 
40 per cent of the output. The advantages of carbon 
black in making rubber tires have been established, but 
whether it is irreplaceable is still a matter of opinion 
among chemists. 

About 10 per cent of the carbon black produced is 
used in the manufacture of stove polish, about 1 per 
cent in phonograph records, and about 2 per cent is 
distributed among miscellaneous uses, including black 
leather, black and gray paper, bookbinder’s board, but- 
cons, carbon paper, carriage cloth, celluloid, electric 
composition insulators, cement colorings, crayons, 
glazed paper, Chinese and India inks, marking and sten- 
ciling inks, artificial stone and black tile, paint, shoe 
polish, tarpaulins, type ribbon, varnish, etc. 

Between 15 and 20 per cent of the output is exported. 
Before the war about one-third of the output was ex- 
ported, but owing to unstable conditions the export 
trade has not resumed its normal proportions. Owing 
to the increased use of carbon black in the manufacture 
of rubber tires in this country, however, less of the 
product will probably be available for export. 
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Macroscopic Examination of 


Iron and Steel 


COMMITTEE on metallography, appointed by the 
American Society for Testing Materials, has pro- 
posed the following tentative methods for testing iron 
and steel. Criticism of the methods is invited; it 
should preferably be addressed to G. F. Comstock, 
Titanium Alloy Manufacturing Co., Niagara Falls, N. Y. 
In order to show up both chemical and crystalline 
heterogeneity, sections of iron and steel are more or less 
deeply etched in order to bring out their macrostructure. 
In this way the persistence of the dendritic structure of 
castings even after much heat-treatment and mechanical 
working, physical unsoundness such as blowholes, gas 
cavities, porosity, fine internal cracks and flakes, dis- 
continuities of structure such as found in welding, flow 
of metal as in pressing and forging, are brought out. 
Suitable sections are cut, smoothed and then ground 
on various grades of emery paper in order to obtain a 
smooth flat surface. In some cases it is necessary to 
continue polishing through No. 0 and No. 00 French 
emery papers. Other similar papers of domestic manu- 
facture are also available and suitable for this pur- 
pose. The sample ought to have a surface free from 
grease and dirt; if necessary it is then freed from 
all grease by cleaning with gasoline and then alcohol 
when it is ready for immersion in the solution.’ 


SOLUTIONS USED IN ETCHING 


Macroscopic etching of iron and steel was used as 
early as 1783 by Bergman. Many different solutions 
have been used and many of them are given by Camp- 
bell,’ and more recently by Rawdon.’ 

Of the following, 1 (a) and 2 are recommended. 

1. To show segregation and the like: 

(a) Hot concentrated hydrochloric acid used at about 
100 deg. C. A deep etched specimen may be printed 
with printer’s ink. 

(b) Etching for four to five hours with 5 per cent 
picric acid in alcohol. 

2. To show variations in crystalline structure as well 
as segregation: 

One to 2 g. of ammonium persulphate in 10 c.c. of 
water. This is probably the best reagent for developing 
this phase of the structure in iron and steel.‘ 

3. To show the distribution of phosphorus.° 

Various reagents containing copper chloride are used. 
The copper coats those portions which are low in phos- 
phorus and leaves the high-phosphorus areas bright. 
It has recently been shown that nickel and other alloys 
give similar effects, also that oxide of iron acts in the 
same way. The accompanying list shows the various 
solutions which have been recommended: 

Heyn:* Copper-ammonium chloride, 10 g., water, 100 c.c. 
A somewhat weaker solution is better, the specimen being 
etched two or three times in fresh solution if necessary. 
The liquid is gently agitated. The coating of spongy cop- 
per forming on the face of the specimen is easily removed 
with a swab of wet cotton. Portions high in carbon, sul- 
phur and phosphorus will have darkened. If the copper 





1For large sections various methods have been devised depend 
ing on the material. Surface grinding when carefully done give> 


excellent results. : 
“Proceedings, Am. Soc. Tes. Mat., vol. 25, Part II, p. 96 (1915 
*The Structure and Related Properties of Metals. Bureau 
Standards Circular. (In the press.) 
‘Rawdon, “Macro-etching with Ammonium Persulphate,” Scie! 
tific Paper 402, Bureau of Standards (1920). 
‘Howe, “Metallography of Steel and Cast Iron,” p. 601. 
and Bonnerot, Compt, rend., 1914, vol. 165, p. 536. 
*Heyn and Bauer, Metallographie, 1909, vel. 1, p. 21. 


Char} 
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film adheres, a 0.5 per cent solution of ammonium persul- 
phate will facilitate its removal. 

Stead:' CuCl, 10 g.; MgCl, 40 g.; HCl, 10 c.c.; H.O, 20 
c.c.; alcohol to 1,000 c.c. Dissolve salts in smallest pos- 
sible amount of hot water and make up to 1,000 c.c. with 
absolute alcohol. For small specimens the reagent is 
applied drop by drop until structure is developed. The 
specimen is then washed with boiling water and then 
alcohol. Another method is to wash off the deposited cop- 
per with ammonia and so increase the contrast. 

Le Chatelier and Lemoine:* CuCh, 10 g.; MgCl, 40 g.; 
HCl, 20 c.c.; H.O, 180 ¢.c.; alcohol, 1,000 c.c. Applied like 
Stead’s reagent. Contrast can be increased by electrolysis, 
using a single battery cell, keeping the current below 50 
milliamperes. 

Rosenhain and Haughton:’ Fe.Cl, 30 g.; HCl, 100 c.c.; 
CuCh, 10 g.; SnCh, 0.5 g.; H.O, 1,000 cc. The copper 
adheres firmly. Pearlite areas remain bright. Ferrite 
darkened by deposited copper, the purest parts darkening 
the fastest. Pitting can be avoided by diluting the reagent. 

LeChatelier and Dupuy:” Ethyl alcohol, 100 c.c.; H.O, 
10 e.c.; CuCh, 1 g.; picrie acid, 0.5 g.; HCl (concen- 
trated), 1.3 to 2.5 c.c., varying with material. 

Oberhoffer:" Ethyl alcohol, 500 c.c.; H.O, 500 c.c.; 
SnCh, 0.5 g.; CuCh, 1.0 g.; Fe:Cl, 30 g.; HCl, 50 c.c. 

Humfrey:” Emery paper finish may be used for speci- 
men. Copper ammonium chloride, 120 g.; HCl (concen- 
trated), 50 c.c., more or less, H.O, 1,000 c.c. The addition 
of HCl causes the copper deposit to adhere. Etching is 
therefore started with the neutral solution and continued 
until all traces of the scratches have disappeared. Then 
in successive applications the acidity of this solution is 
gradually increased up to the maximum. Alloy steels etch 
better with solutions of weaker acidity. After wiping 
away the deposited copper and drying, the surface is lightly 
rubbed with fine emery paper and the relief portions 
brought out in strong contrast. The selection may be 
printed with ordinary printer’s ink applied to the surface 
by means of a roller. 

Dickenson:“ First etch with 10 per cent HNO,. Then 
re-etch with Fe.Clh, 40 g.; CuCh, 3 g.; HCl, 40 c.c.; H,0O, 
500 c.c. 


METHODS FOR INDICATING DISTRIBUTION OF SULPHUR 


The distribution of sulphur is usually shown by the 
sulphur print method.“ A solution of 2 to 3 c.c. of 
concentrated H,SO, in 100 c.c. of water is used to 
moisten a sheet of matt-finish photographic paper. The 
specimen with its surface smoothed either with a fine 
file or grinding wheel is pressed firmly on the paper on 
which a brown mark indicates the sulphur-rich areas. 
About sixty seconds is usually sufficient. The paper is 
then washed and fixed in hyposulphite solution. 

With larger sections the paper is placed on their 
polished surface with care so that no air pockets occur. 
If a very dilute solution is used and a longer “etch” 
several prints can be obtained. Fresh solution can be 
added with absorbent cotton should the paper tend to 
become dry. 

Considerable differences of opinion have arisen as to 
the meaning of the results obtained by deep etching in 
transversely fissured rails, etc., because the presence of 
cracks in the material previous to etching had not been 
demonstrated. The following method, however, can be 
used to locate them. The sample after careful polishing 
is magnetized and then immersed in kerosene or a 





Stead, Journal, Iron and Steel Inst., 1915, vol. 1, p. 173, 1918, 
vol. 1, p. 408. 
‘Le Chatelier and Lemoine, Compt rend., 1915, vol. 161, p. 373. 
Rosenhain and Haughton, Journal, Iron and Steel Inst., 1914, 
vol. 1, p. 505. 
“Le Chatelier and Dupuy, Revue de Metallurgie, vol. 15, p. 127. 
“Oberhoffer, Stahl und Eisen, 1916, vol. 36, p. 798. 
“Humfrey, Journal, Iron and Steel Inst., 1919, vol, 1, p. 273. 
“Dickenson, idem, p. 294. 


“R. Baumann, Metallurgie, 1906, p. 416. Stead, “Sulphur and 
Iron,” Staffordshire Iron and Steel Institute, March, 1908. Hat- 
field, “Cast Iron,” p. 71, shows sulphur prints of pig iron. 
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similar liquid containing very fine iron dust in suspen- 
sion. The particles of iron dust collect upon the face of 
the specimen and orient themselves to correspond to the 
shape of the cracks because of discontinuity in the metal 
which causes a change in the density of the magnetic 
flux. The samples are then washed in clean kerosene to 
remove as much as possible of the excess iron dust 
which clings to the surface.” 

According to several authorities their existence has 
been proved by annealing the specimens prior to etch- 
ing, because a pronounced decarburized area then occurs 
around these cracks. 

The camera should be arranged so that the specimen 
is illuminated by vertical light. After certain kinds of 
etching, e.g., ammonium persulphate, the surface should 
be immersed in water, alcohol or light oil. Large speci- 
mens may be covered with oil or glycerin. 

The surface obtained by deep etching may be printed 
with printer’s ink applied with a roller. The printing 
can be done on a glossy paper in a letter press. For small 
samples of wrought iron deeply etched a reproduction 
can be made using an ordinary ink pad and applying the 
specimen as in block printing. 





The Condensation of Water Solutions of Furfural 
With Aniline 


By JACK P. MONTGOMERY AND E. S. ERNST 


In a recent paper by Mains and Phillips’ a resin, 
“furfur-aniline,” was described and the optimum con- 
ditions for its production and application as a var- 
nish stain were given. They used equal weights of 
furfural and aniline heated for one hour at 200 deg. 
C. in an open flask, or for three hours at 170 deg. C. 
in a flask attached to a reflex condenser. A gum 
which was hard and brittle at 25 deg. C., insoluble in 
water, soluble in benzene and in furfural was obtained. 
The saturated benzene solution gave a light brown stain 
on white oak and the saturated furfural solution a dark 
brown stain. 

We have found that water solutions of furfural as 
dilute as 2 per cent, mixed with aniline and heated to 125 
deg. C. in an autoclave for fifteen minutes, give a gum 
very similar to that described by Mains and Phillips, 
the chief difference being that the gum made by us 
gives a darker shade than that described by them. 

When an excess of aniline is used with the solu- 
tions of furfural, the residue is oily and not brittle 
at 25 deg. C., but when the mixture is steam-distilled 
the excess aniline is separated and the residue is 
hard and brittle at 25 deg. C. 

The preparation of water solutions of furfural is 
very easy, but the fractionation of the furfural is 
somewhat difficult® and there is always a considerable 
percentage, frequently up to 8 and 10 per cent, of 
furfural in the rejected water, according to our ex- 
perience. If the furfural production is being carried 
on with a view to subsequent condensation with ani- 
line, it would seem useless first to prepare pure fur- 
fural. If furfural is being prepared for other pur- 
poses, the rejected water from the fractionating proc- 
ess has enough furfural present to make its recovery 


as furfur-aniline profitable. 


Department of Chemistry and Chemical Engineering, 
University of Alabama. 





Rawdon and Epstein, Technologic Paper 165, Bureau of Stand- 
ards, 1920. 

CHEM. & MET. ENG., vol. 24, p. 661, (1921). 

*J. Ind. Eng. Chem., vol. 13, p. 133 (1921). 
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Effect of Lightning Striking an 
Acid Tank 


By Puitiep DE WOLF 


A 3:45 p.m, June 1, 1920, during a terrific rain 
storm, at the Old Hickory Powder Plant, now being 
developed by the Nashville Industrial Corporation, a 
20 x 12 ft. vertical acid tank, containing about 200 tons 
of 89 per cent H,SO,, was struck by lightning. 

The 20 x 12 ft. tanks are arranged in pairs, 60 ft. 
from the nearest building, high enough above the 

















ACID TANK STRUCK BY LIGHTNING 


ground to feed by gravity to the circulation and storage 
tanks of the adjoining O. V. lines. At their closest 
point the tanks are only 34 ft. apart. They are con- 
nected by overhead lines into the general acid system 
of the plant. 

After the lightning stroke the acid began to pour 
out, and the fire department was called. Its activity 
was confined to flushing back the acid and confining it 
to the relatively small area about the tanks, where it 
was partly removed by the sewerage system, and partly 
absorbed by the sandy soil. 

The tank had bulged at the top, wrecking the plat- 
form, and smashing some of the timbers in the main 
deck. The platform under the valves on the pipe line 
a hundred feet away was also wrecked, but no harm was 
done to the columns or foundations of the tank, out- 
side of a little blackening of the wood due to carbon- 
izing with acid. 

The lightning naturally struck the tank at the top, 
but it was bulged out, not in, showing internal pres- 

















FIG. 2 TOP OF 


TANK, SHOWING DISTORTION 
sure of considerable magnitude. This must have come 
from an accumulation of hydrogen inside, due to the 
action of the acid upon the iron, and this, with the air 
inside, exploded to water. Or possibly the heat vapor- 
ized enough of the acid to produce this pressure. While 
no temperature measurements were taken, the condi- 


tion of the top of the tank, which is now coated with 
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a smooth oxide, apparently impervious to weather, shows 
that there was sufficient heat to start an explosion. 

The top of the tank was bulged out 9 in. and all 
cast-iron fittings broken, but not a rivet was started, 
nor apparently a seam opened. The illustration shows 
the curious distortion of the top, how much more the 
plates were expanded than the single riveted lap joints. 

The acid ran out only through the broken fittings. 

The lower half of the tank still retains its original 
coat of paint, all around, showing that the high tem- 
peratures did not get down that far; presumably the 
plates cooled very fast on account of the rain and the 
large body of acid inside. 

But the course of the lightning was not the shortest 
way to the ground, over the tank and down the wet 
wooden columns, but along a horizontal 3-in. pipe line 
for a hundred feet, where instead of following the line 
any further it jumped 12 ft. to the ground, wrecking 
the platform there. 

Why it did not touch the big tank only 34 ft. away is 
a mystery, as is also the fact that several acid pipe 
lines, paralleling the one it chose for a path, and as 
near as 4 in. to it, were not touched. 





A New Development in Oil Burners 
The early types of vaporization oil burners have 
been designed on the principle of boiling the oil in- 
directly and mixing the hydrocarbon vapors with air 
in the combustion zone. Carbon has always formed 


copper 




















troublesome deposits which were conducive of bad 
burner adjustment and incomplete combustion. Re- 
cently Dr. J. B. Garner, J. B. Anderson, G. A. Shaner 
and the staff of the National Gas Fellowship at the 
Mellon Institute of Industrial Research, Pittsburgh, 
have perfected a burner of novel design which gives 
promise of making 30 to 40 deg. Bé. distillate a first- 
class fuel at a price equivalent to 35c. gas. 

The Peoples National Gas Co., the local branch of 
the donor of the fellowship, plans to exploit the burner, 
being influenced by the need of the conservation of its 
natural gas resources. 

The essential feature of the design may be seen from 
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the cross-section of the burner given herewith. The 
oil is boiled by direct partial combustion during flow 
in the channel rings, producing a very hot vapor which 
is mixed with air under 0.5-0z. pressure in the combus- 
tion zone’ and completely burned. A very efficient flame 
results, an actual heat absorption of 56 per cent being 
obtained in commercial operation during a rise from 
60 to 300 deg. F. The burner is lighted at an asbestos 
wick placed in the drip pan in the cone base. 

The past year has been spent in demonstrating the 
practicability of this apparatus. When all serious im- 
perfections in the apparatus had been removed by the 
inventors, it was submitted to the Underwriters’ 
Laboratories, Inc., of Chicago, for inspection and test. 
These investigations were begun in July, 1920, and 
continued until January, 1921, when the approval and 
indorsement of the Fire Council of the National Board 
of Fire Underwriters was given. 





The Jennings Steam-Turbine-Driven 
Return-Line Heating Pump 


HE satisfactory performance of the Jennings 

Hytor vacuum heating pumps, operated by electric 
motors, has led the Nash Engineering Co. of South 
Norwalk, Conn., to develop a novel type of steam-tur- 
bine-driven return-line heating pump. The cross-sec- 
tion (Fig. 1) shows the general design of this unit, 
which consists of an air pump that exhausts the air 
from the system, a centrifugal pump to remove the hot 
condensate and return it to a feed-water heater or hot 
well, and a steam turbine to drive the unit; all mounted 
on one shaft and assembled in the same casing. 

The Jennings turbine-driven unit is especially de- 
signed for use in connection with heating or drying 
systems where the pump is called upon both to main- 
tain a vacuum on the heating system and to return the 
hot water and condensation against a pressure. 

The unit consists of two independent turbine pumps 
built in one casing—one pump handling the air, the 
other the condensation, the air and condensation being 
separated in a receiver under vacuum before entering 
the unit. This arrangement makes possible the large 
saving in horsepower, because the condensation, which 
is only one-eighth of the volume handled, is alone deliv- 
ered against discharge pressure, the air being delivered 
free to the atmosphere. Also the air is handled in a 





aT 


24 
REVERSING CHAMBER 
o- ~ 4 


ADA’ 














IG. 1. CROSS-SECTION OF JENNINGS TURBINE- 
DRIVEN UNIT 
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FIG. 2. STEAM-TURBINE-DRIVEN RETURN-LINE 
HEATING PUMP 


pump designed for air, while the water is handled in a 
pump designed for water. This permits a much higher 
efficiency than in one pump handling both air and water. 

The air end of the new turbine-driven unit is a de- 
velopment of the well-known Hytor vacuum pump, in 
which the rotor, the only moving part, revolves in an 
elliptical casing filled with water. The water turns 
with the rotor, but follows the casing, due to centrifugal 
force. 

The water end of the machine is a centrifugal pump 
with an inclosed type impeller designed to give high 
efficiency when handling hot water. It has the very 
desirable characteristic of unloading when not handling 
condensation, and at the same time will require very 
little increased power when delivering against low 
heads. Provision has been made by special construc- 
tion to vent the centrifugal inlet back to the receiving 
tank, which is under vacuum, precluding air binding. 

All interior parts of the pump are constructed of 
bronze with the exception of the steam turbine rotor. 
No lubricant is required in the interior of the pump. 
No oil or grease can be introduced by the pump into the 
condensate. As the condensate is usually returned to 
a hot well, tank or feed-water heater for boiler feed 
purposes, this feature is very desirable. 

The shaft upon which the impeller, rotor and steam 
turbine wheel are mounted is supported by the highest 
grade annular ball bearings mounted outside of the 
casing, in an adjustable housing. These bearings, if 
properly lubricated, will wear indefinitely. 

The steam turbine rotating element consists of a 
solid steel forging with blades milled out off the rim. 

A centrifugal throttling governor is furnished as- 
sembled as regular equipment to maintain a constant 
steam turbine speed. This governor automatically shuts 
off steam if the steam pressure rises or if the pump 
unloads when not handling condensation, preventing all 
increase in speed. 

The turbines are designed to operate at 75 lb. steam 
pressure, although the turbine casing is suitable for 
steam pressures up to 200 lb. If it is desirable to 
operate at pressures lower than 75 lb., a satisfactory 
operation can be secured on pressures as low as 40 lb. 

These pumps are ready for delivery in sizes up to 
300,000 sq.ft. of equivalent direct radiation. 
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ynopsis of Recent Chemical 
& Metallurgical Literature 
Sean“ SSS 


Chemical Research in India..-Dr. E. R. Watson, in 
charge of the Government Research Institute at Cawnpore, 
India, discusses chemical research for the development of 
industries in India in the Journal of Indian Industries and 
Labour for May, 1921. He points out a number of import- 
ant manufactured articles which are not made at present 
in that country, notwithstanding the fact that the natural 
raw materials are present in abundance. Among such ma- 
terials and articles are mentioned: zinc, copper, tungsten 
and other ingredients of high-speed steels, chromium, graph- 
ite, thorium salts for gas mantles, caustic soda, benzene and 
related products, rubber goods, tin plate, paper, drugs, dyes 
and essential oils. It is remarked that “in the absence of 
any means for production from purely Indian sources of 
sulphuric, nitric and hydrochloric acids and the alkalis, our 
manufactures, actual or prospective, of paper, drugs, 
matches, oils, explosives, disinfectants, dyes and textiles are 
dependent upon imports, which under war conditions might 
be cut off, yet sources of raw materials for heavy chemicals 
are not deficient.” 

The quantity of coal tar available at present in India 
is not sufficient to supply a large byproducts industry; about 
500,000 tons of coke and 8,000 tons of tar are produced 
annually. Her production of coal is now 20,000,000 tons, 
which would indicate that the output of coke can be in- 
creased materially. 

The Indian Government is interesting itself in a proposal 
to erect zinc-smelting works at Jamshedpur to handle zinc 
concentrates from Burma. The plant under consideration 
will deal with 25,000 tons of concentrate annually, produc- 
ing 10,000 tons of spelter and 32,000 tons of sulphuric acid. 
This is practically equal to the consumption of sulphuric 
acid, practically all of which at present is imported. 

Reduction By Sodium Hydrosulphide.—-In two papers in 
the June number of the Journal of the Chemical Society 
(“Reduction of Emulsified Nitro-Compounds, Part I. Phenyl- 
hydroxylamine From Nitrobenzene,” by Arthur Lapworth 
and Lenore Kletz Pearson; pp. 765-768; “Part II. Some 
Extensions of the Method,” by Robert Downs Haworth and 
Arthur Lapworth, pp. 768-777) is described a method of 
reduction of nitro-compounds of great theoretical interest 
and of probable commercial value. The active reagent is 
sodium hydrosulphide (NaHS) in aqueous solution, pre- 
pared by acidifying sodium sulphide with the requisite 
quantity of hydrochloric acid. 


NaS + HCl—NaHS + NaCl 


The reduced compounds desired are the 


substituted 
hydroxylamines. 


C.H;NO.—C,H;NHOH 


The sodium hydrosulphide acts as the reducing agent. 
As practically all nitro-compounds are insoluble in water, 
it was deemed necessary to emulsify the nitro-compound 
(liquid) or to dissolve it in a solvent like benzene or toluene 
(solid compounds) and emulsify the solution. Calcium 
chloride proved a very satisfactory emulsifying agent, as 
its addition caused the precipitation of a finely-divided 
precipitate of calcium hydroxide or “basic” calcium sul- 
phides, in the presence of which emulsification readily oc- 
curred. Furthermore, the concentration of hydroxyl ions 
was probably regulated by the calcium ions present, so 
that the reduction proceeded chiefly in the direction desired. 
By regulating the concentration of the solutions it was 
possible to obtain the phenylhydroxylamine crystallized out 
from the solution at the end of the reaction. The crystals 
were contaminated by the precipitate of calcium compounds 
which catalyzed the oxidation of phenylhydroxylamine (to 
nitroso-benzene) by the air when filtered. This was min- 
imized by adding ammonium chloride at the end of the 
reaction to dissolve the calcium compounds and filtering 
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off the relatively pure phenylhydroxylamine. On a large 
scale the ammonia could be recovered from the mother 
liquors, or probably better still, hydrochloric acid could be 
used to dissolve the calcium precipitate. As the reaction 
mixture absorbs oxygen from the air rather rapidly, the 
reaction would best be carried out in a closed vessel to 
reduce this oxidation. 

Yields of 72 to 74 per cent of 8-phenylhydroxylamine from 
the nitrobenzene used were obtained without counting what 
was left in the mother liquors and might be recovered in 
a continuous commercial operation. The raw materials, 
nitrobenzene, calcium chloride or hydrochloric acid, are 
sufficiently cheap to be used as commercial raw materials 
for the process if sufficient use for phenylhydroxylamine 
could be found. 

p-chloronitrobenzene gave 68 per cent of the theoreti 
cally possible p-chlorophenylhydroxylamine. 

p-bromonitrobenzene gave 65 per cent of the theoreti 
cally possible p-bromophenylhydroxylamine. 

p-iodonitrobenzene gave 64 per cent of the theoretica!]) 
possible p-iodophenylhydroxylamine. 

p-nitrotoluene in benzene gave 53 per cent of the theoreti 
cally possible p-tolylhydroxylamine and a further 5 pei 
cent could be extracted from the mother liquors. 

o-nitrotoluene gave 15 per cent of the theoretically pos 
sible o-tolylhydroxylamine, which, however, did not separate 
out as such, but was estimated by oxidation to o-nitroso- 
toluene. 

o-chloronitrobenzene gave 62 per cent of the theoretical] 
possible o-chlorophenylhydroxylamine, which was not isola 
ted as such, but was oxidized to o-chloronitrosobenzene, a 
new compound. 

m-bromonitrobenzene gave 55 per cent of the theoretically 
possible m-bromophenylhydroxylamine. 

m-chloronitrobenzene gave 57 per cent of the theoretically 
possible m-chlorophenylhydroxylamine. 

a-nitronaphthalene gave close to 80 per cent of a-naphthy!- 
hydroxylamine. By using an excess of sodium hydrosul- 
phide, and kieselguhr instead of calcium chloride (as calcium 
chloride emulsions break down on heating) and heating on 
water bath for eight hours, 73 per cent of theory of a-naph- 
thylamine was obtained. At lower temperature with cal- 
cium chloride not a trace of a-naphthylamine was obtained. 

a-nitroanthraquinone yields more than 80 per cent of 
theory of a-aminoanthraquinone or 73 per cent of theory of 
a-hydroxylaminoanthraquinone, depending on conditions of 
experiment. 

m-dinitrobenzene gave 3:3’ dinitroazoxybenzene and 2:4 
dinitrotoluene gave 3:3’-dinitro-4:4’-dimethylazoxybenzene 
as the partial reduction products. 

Nitroanilines reduced by this method do not stop at the 
hydroxylamine stage, but reduce completely to the diamine 
stage. 

p-nitrophenol gave no reduction products by this method. 

(The abstractor may record that it is his experience that 
calcium chloride is a useful catalyst in reductions of nitro- 
compounds. Thus, p-nitraniline is almost quantitatively 
smoothly reduced to p-phenylenediamine ,by zinc dust in 
the presence of calcium chloride in aqueous solution. The 
application of sodium hydrosulphide to reductions is by no 
means new, although its application to emulsified insoluble 
nitro-compounds is original and useful. Hundreds of thou- 
sands of pounds of m-dinitrobenzene have been reduced to 
m-nitraniline by means of sodium hydrosulphide, but, 45 
shown in the paper quoted, the intermediate reduction to 
the hydroxylamine is impossible in this case under the 
given conditions.) 


Proof Loads.—After remarking upon the fact that many 
engineering materials do not possess any “yield point 
when testing in tension and that the determination of the 


elastic limit, proportional limit or fatigue limit is not now 4 
practicable operation in routine testing, an editorial writer 
in the Engineer for July 8, 1921 (p. 42), goes om to say: 

“Fortunately, a fairly satisfactory alternative exist and 
has been incorporated in some of the recent specifications 
of the British Engineering Standards Association. It is the 
specification of a ‘proof load.’ There may be some ‘oubt 
as to the appropriateness of this particular term, bu’ the 
idea itself appears to be entirely sound. It is base: upor 
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the principle that, instead of endeavoring to ascertain in 
the course of a rapid tensile test at what particular stress 
permanent deformation occurs to a measurable extent, it is 
better to decide beforehand, as the result of accurate tests 
made by means of extensometers or otherwise, what stress 
satisfactory material of that particular type should be well 
able to bear without undergoing any extension more than 
a small specified amount, such as 4 per cent. If the figure 
thus arrived at is specified as the ‘proof load,’ it is a very 
simple matter to test any given specimen. All that need be 
done is to mark the test-piece accurately with two fine 
lines whose distance apart is the standard specified gage 
length; the specified ‘proof load’ is then applied to it for 
a specified short time and the load is then removed and 
the test-piece remeasured. If the lines marked on it have 
not moved apart by more than the specified amount-—-4 per 
cent—the test has been passed, and the breaking or ultimate 
stress, extension, etc., can then be determined by a further 
test on the same test-piece. It is all very simple and quick; 
measuring appliances, such as small microscopes, can easily 
be mounted so that the measurement can be made in a few 
seconds without removing the test-piece from the machine. 
Above all, however, is the great advantage that the manu- 
facturer, the inspector and the engineer all obtain a definite 
determination which bears some relation to the properties 


























of the material, instead of a vague estimate of a non- 
existent yield point.” 
= S): — > 
Recent Chemical 
& Metallurgical Patents 
American Patents 

Complete specifications of any United States patent may be 
obtained by remitting 10c. to the Commissioner of Patents, Wash- 
ington, D. C. 


Acid-Resisting Alloy.—Foster Milliken, of Lawrence, N. Y.., 
has prepared an alloy with a high resistance to corro- 
sion by acids and capable of withstanding high tempera- 
tures. It is claimed to be serviceable for use in the manu- 
facture of plugs and other still fittings. Its approximate 
composition is as follows: Copper, 45-55 per cent; nickel, 
29-35 per cent; lead, 1-3 per cent; zinc, 5-9 per cent; iron, 
4-8 per cent; and silicon-copper (approximately 10 per cent) 
1-3 per cent. (1,377,089; assigned to Foster Milliken, S. 
F. Deaver, and James M. Repplier, trustees; May 3, 1921.) 

Manganese-Magnesium Alloy. — Magnesium and man- 
ganese, when heated together, do not ordinarily alloy to an 
appreciable extent except at temperatures above the boil- 
ing point of magnesium. If, however, there is an inter- 
fusing of a limited amount of a manganese compound. 
such as manganous oxide or chloride, with an excess of 
magnesium, it is possible to obtain an alloy of manangese 
with magnesium in the proportion varying from 0.5 to 8.0 
per cent. These alloys, with specific gravity of less than 
2, have an ultimate strength of more than 20,000 lb. per 
sq.in, when in the form of castings. (1,377,374; WILLIAM R. 
VEAZNEY, assignor to the Dow CHEMICAL Co., of Midland, 
Mich.; May 10, 1921.) 

Refining Sulphur.—In the mining of surphur in Louisiana 
and Texas, the melted sulphur is brought to the surface 
and diverted to wells or sumps, where it is permitted to 
cool and solidify. The solidified sulphur is then removed 
and broken into fragments of suitable size for shipment. 
The process is long and there is a considerable produc- 
tion of fines which are more or less undesirable. Ray- 
mond F. Bacon and Calvin H. Wenrich of Pittsburgh, Pa., 
have patented a substitute process by which the molten 
sulphur is converted into pellets and similar pieces of size 
and weight which may be uniformly controlled by the 
operator. This is accomplished by supplying the sulphur, at 
a temperature of 115 to 130 deg. C. in the form of drops 
into a solution of a salt, such as calcium chloride, in water. 
The solution contains sufficient salt to give it the required 
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specific gravity as well as a sufficiently high boiling point. 
(1,378,084; assigned to TEXAS GULF SULPHUR CO., Bay City, 
Tex.; May 17, 1921.) 


British Patents 
specifications of 
British Patent 
London, England. 


For complete 
Superintendent, 
Chancery Lane, 


any British patent 
Office, 


apply to the 
Southampton Buildings, 


Gas Manufacture.—In a plant for the distillation of car- 
bonaceous material by contact with hot producer gas, a 
number of producers are used to consume the whole of the 
coke obtained, and only one producer delivers gas to the 
retort so as to avoid undue dilution of the 
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to the separation of tar oil. ‘The coal is fed into a rotary 
retort c, and the coke is discharged through an annular 
casing d to a conveyor f feeding the producers p, p,, h. The 
gas from the producer h passes through the retort to a con- 
denser j and oil washer k and thence to an ammonia washer 
m, to which the gas from the auxiliary producers p. p, is led 
directly by a main n. (Br. Pat. 162,459. H. Nielsen and 
J. R. Garrow, both of London; June 22, 1921.) 





Refuse-Consuming Furnace.—A_ vertical shaft refuse 
destructor comprises a device for collecting the noxious 
fumes, etc., means for heating air for combustion, and 

improved discharging means. The 
hopper 1 is closed by a cone-valve 2 
mounted on a movable sleeve 3 








operated by chains 8. Concentric 
with the sleeve 3 is a tube 5 serving 
as an escape flue for fumes and dis- 
tillation products. Refuse is distilled 
and dried in the upper zone A and 
is then consumed in the lower zone 
B with air which is heated in two 
annular passages 17, 19 and vertical 
ducts 18 and downwardly discharged 
by orifices 16 into an enlarged cone- 
shaped lower portion of the shaft. 
The residue is discharged by seg- 
mental drums 23 consisting of hollow 
air-cooled disks mounted on horizon- 
tal rotatable shafts. Orifices 21, 22 
admit steam jets or other means for 
disintegrating the clinker. Flames 
escape by a suitable duct and may 
be used for steam generation etc. 
(Br. Pat. 162,597. H. Breuille, Paris; 
June 22, 1921.) 


Arsenical Compounds. — Salts of 
thioarsenic acids, possessing the 
general formule RAsO,_,S, and 
R.AsO,. ,S, in which R represents 
an alkali metal, ammonium or an 
organic ammonium radicle), are prepared by passing sul- 
phuretted hydrogen into a solution of an arsenate, or by 
treating arsenious oxide or arsenic trisulphide with an 
alkali or ammonium polysulphide, or by treating arsenic 
pentasulphide with an alkali or ammonium monosulphide, 
followed by double decomposition in the case of the or- 
ganic compounds. Examples are given of the preparation 
of Na,AsO,S.12H.0, Na,AsO.S,.10H.O, Na-,AsO.S,.10H,0, 
Na;AsS,.8H.0, NaAsS,, and of the analogous salts of methyl- 
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The substances are of use for the 
(Br. Pat. 162,747. K. 


amine and ethylamine. 
destruction of parasites externally. 
B. Edwards, London; June 29, 1921.) 


Casein Composition.—Casein is treated with formaldehyde, 
dried and shaped under heat and pressure. The casein may 
be coarsely or finely ground and moistened with a solution 
of formaldehyde, or the unground casein may be soaked in 
the solution. The drying is preferably continued until no 
trace of free aldehyde remains. The material is moulded at 
a temperature above 90 deg. C. and a pressure exceeding 
100 atmospheres. (Br. Pat. 162,657; not yet accepted. 
E. Krause, Berlin, and H. Bliicher, Leipzig; June 22, 1921.) 


Treating Poor Iron Ores.—In the treatment of poor iron 
ore containing weakly magnetic or non-magnetic oxygen 
compounds of iron by subjection to a reducing roast at about 
100 deg. C. to facilitate magnetic separation, the concen- 
tration is effected while the material is stiil in the reducing 
atmosphere. The ore is fed to helical channels 2 in a rotary 
furnace having a central heating-passage 24. Hydrogen is 
supplied to the channels through a pipe 3, and the gaseous 
products escape through a pipe 4 to a condenser. The mag- 
netic separator comprises a cylinder 5 which rotates with 
the furnace, and is partly surrounded by a system of mag- 
nets 6. Helical ribs 10 convey the material into the mag- 
netic field, and the particles attracted to the surface are 





























carried to the top, fall into a stationary pocket 7, and are 
conveyed to an outlet 19; non-magnetic particles are dis- 
charged through an opening 20. In a modification, the 
separation is effected in the furnace itself, and the magnetic 
and non-magnetic particles after separaticn are conveyed 
automatically into one or other of the two helical channels. 
The reduction of the magnetic material may be completed, 
and the product melted in an electric or other furnace. 
(Br. Pat. 162,718. R. Stéren and R. Johanson, both in Nor- 
way; June 29, 1921.) 


Recarburizing Steel.—A means for recarburizing molten 
steel in an open-hearth furnace consists of a box a which 
is carried on a ram e¢ and fitted with hopper-like plates 
a‘, a’, to contain the carbonaceous 
material, and provided with an 
extension a* to pass through the 
slag. The extension is tempo- 
rarily closed by a cover, such as 
a wooden plug d, adapted to be 
melted or consumed in the molten 
steel. The openings a‘ between 
the plates and the extension are 
temporarily closed with paper stoppers, and a vent a’ is 
provided to allow the escape of gas generated during the 
operation. (Br. Pat. 162,994. J. N. Kilby, Rotherham, and 
N. H. Bacon, Sheffield; June 29, 1921.) 





Making Tungsten Wire.—In making tungsten wire, par- 
ticularly for electric-lamp filaments, a blank consisting of 
rods which contain or are bound together to produce in their 
cross-section zones differing from one another as regards 
their composition in physical properties is drawn and then 
submitted to a heat-treatment so that the crystals form 
uniformly along the length of the wire. The length of the 
crystals in the direction of the axis of the wire exceeds the 
diameter of the wire several times. The blank may differ 
in composition from the axis to the circumference or from 
side to side, or may contain different sectors. The blank 
may consist of a casing into which circular, rectangular or 
other structures of desired composition are inserted, the 
casing or core consisting of pure tungsten, tungsten and 
thorium oxide, or tungsten alloyed with metals or metalloids 
such as molybdenum, manium, thorium, tantalum, vanadium, 
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chromium, carbon or phosphorus or mixtures or compounds 
thereof or with other elements dissolved or admixed there- 
with. As examples, the casing may consist of pure tungsten 
and the core of tungsten containing thorium dioxide, or the 
casing may be of tungsten containing thorium dioxide and 
the core of pure tungsten or tungsten containing a small 
quantity or thorium dioxide. The thorium oxide, etc., may 
be introduced into the blank by superposing or imbedding or 
introducing into holes in the blank layers of powder, by 
inserting sintered or mechanically worked bodies or by 
saturating with solutions. The wire may be regularly 
heated throughout its whole length or may be heated by 
passing the wire through a hot zone. The latter method 
may be effected by heating sections of the wire in turn by 
an electric current or by surréunding with a hot cylinder or 
ring. (Br. Pat. 163,014; not yet accepted. Patent Treu- 
hand Ges. fiir Elektrische Gliihlampen, Berlin; June 29, 
1921.) 


Separating Water From Coal Tar.—Water is separated 
from coal tar by projecting the tar upwardly against a 
separating surface to which the 
water adheres and from which it 
is collected. A vessel a@ is pro- 
i. vided with a container b having 
u conical ends 0b’, b*, the end Bb’ 

preferably having a tube ¢ and 

a the end b* being open to the vessel 
c a. The vessel a is filled with tar 

which enters and is heated by a 
coil d in the container b, and the 
tar is projected upwardly against 
an inclined separating plate e, the 
water adhering to the under sur- 
face of the plate and traversing 
along until it creeps over the 
upper edge. A drain pipe f is 
provided above the lower end of 
the plate e. (Br. Pat. 163,011; 
not yet accepted. Bismarckhiite, 
: at Bismarckhiite, Upper Silesia; 
Tv June 29, 1921.) 
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Cellulose and Other Carbohydrate Ethers.—In the pro- 
duction of ethers of cellulose, starch, dextrine, etc., their 
conversion products and derivatives, the cellulose, etc., is 
before reaction with the alkylating, aralkylating or arylat- 
ing agents, treated with solid caustic alkali either in the 
dry state or in the presence of so little water or caustic 
alkali solution that at least a part of the caustic alkali 
remains undissolved; the products—films, celluloid, artificial 
filaments and insulating materials—prepared from the 
ethers eventually obtained, are distinguished by their water- 
resisting properties. The incorporation of the cellulose, etc., 
with the caustic alkali may be conducted in the presence of 
air or inert gas, or in vacuo, and at ordinary temperatures, 
or with heating or cooling; and the treated cellulose may 
before etherification be freed wholly or partly from the 
water contained therein, and may be immediately treated 
with the alkylating, etc., agent, or after standing. The 
etherification may be conducted so as first to form a lower 
ether, which may be converted into a higher ether by treat- 
ment with further quantities of caustic alkali and alkylat- 
ing ete. agent. (Br. Pat. 163,018; not yet accepted.—See 
also 163,016 and 163,017.—L. Lilienfeld, Vienna; June 29, 
1921.) 


Calcium Nitrate.—Calcium nitrate is obtained from nitric 
acid obtained from atmospheric nitrogen by concentrating 
the acid to about 48 deg. Bé. and supplying ground calcium 
carbonate (limestone) and the concentrated acid continu- 
ously to an apparatus in which the temperature is not 
allowed to rise above the boiling point of the acid, 60 to 80 
deg. C. being mentioned. The apparatus may consist of 4 
horizontal tube having a conveying screw which discharges 
the calcium nitrate in a pasty condition. The carbonic acid 
is withdrawn under reduced pressure at the end at which 
the reagents are supplied. (Br. Pat. 163,330; not yet 
accepted. Aluminum Industrie Akt. Ges., Neuhausen, 
Switzerland; July 6, 1921.) 
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Current Events 


in the Chemical and Metallurgical Industries 


ET 


Chemical Schedule Considered 


After closing the public hearings on the dye embargo, 
the Finance Committee of the Senate began listening to 
testimony in regard to the various items in the chemical 
schedule and items on the free list which would fall within 
that schedule if made dutiable. 

Producers of salt told the committee that after many 
years, during which no efforts were made to import salt, 
large quantities now are arriving at north Atlantic ports 
from Germany. Due to lower producing costs and to low 
ocean rates, salt from Germany is being offered at Atlantic 
ports at 29c. per 100 Ib., it was testified. This is less than 
the average freight rate from the mines in New York State. 
The Fordney bill carries a duty of 7c. per 100 lb. This is 
held by the domestic producers of salt to be entirely in- 
adequate. They ask for a duty of 15c. per 100 lb., plus an 
ad valorem rate of 20 per cent. The ad valorem rate is 
contingent upon American valuation. 

The National Association of Glue and Gelatin Manufac- 
turers appeared to ask for a segregation of glue and gela- 
tin. It was pointed out that gelatin is a much higher-grade 
product than glue and should not be grouped with it under 
one bracketing and rate. The association of glue and gela- 
tin manufacturers has asked that paragraph 39 of the bill 
be corrected so as to read: 


Glue, and glue size, 20 per cent ad valorem and 1ic. 
per lb.; manufactures, wholly or in chief value of glue, 
cascin glue, isinglass and other fish sounds, cleaned, 
split or otherwise prepared, and agar agar, 25 per cent 
ad valorem. Gelatin conforming to United States pure 
food laws specifications, 20 per cent ad valorem and 
7c. per lb. Technical gelatin, gelatin in sheets, or other- 
wise, with physical qualities to show a solidified jelly 
in mixture of 1.8 g. of gelatin to 100 c.c. of water at 
42 deg. F., for six hours, valued above 30c. per Ilb., 
20 per cent ad valorem and 15c. per lb. Manufactures, 
wholly or in chief value of gelatin, 35 per cent ad 
valorem. 

August Kochs, president of the Victor Chemical Works of 
Chicago, addressed the committee with regard to oxalic and 
formic acids, asking that a specific duty of 5c. per lb. be 
allowed in addition to the 25 per cent ad valorem rate con- 
tained in the bill passed by the House. He said the Ameri- 
can industry has been struggling to live for fifteen or 
eighteen years and that the rate of duty asked is necessary 
for the continuation of the industry. 

Don D. McCloud, representing the Gas Products Associa- 
tion, which is composed of forty manufacturers of oxygen, 
appeared to protest against a duty of $20 a ton on calcium 
carbide. 

Matthew Adgate, representing the Naugatuck Chemical 
Co., of Naugatuck, Conn., protested against a rate of 6c. per 
lb., and 30 per cent ad valorem on acetaldehyde and parace- 
taldehyde. He pointed out that these chemicals are not 
manufactured in the United States and are important in 
the rubber industry. 

R. L. Hoguet, president of the Antimony Compounds Co., 
of New Brunswick, N. J., told the committee that the Ford- 
ney bill rates of 2c. on antimony oxide and lic. on antimony 
are inadequate. He suggested that a duty of 4c. on each 
would be necessary in order to equalize the lower labor 
costs in China. 

John H. Keusel, of Tenafly, N. J., president of the Mead- 
ows Oil & Chemical Co., asked that the Fordney bill be 
revised so as to protect American manufacturers against 
Synthetic ammonium ichthyolate. 

J. G. Timolate, representing the Oakland Chemical Co., 
New York, urged the committee to remove the duty on 


“| barytes or at least not to allow it to exceed $2 per 
on. 


A representative of the Commercial Solvents Corporation 
presented an argument in behalf of a duty of 20c. per lb. 
on amyl, butyl and isopropyl] alcohols and fusel oil. These 
alcohols are made dutiable at 6c. per lb. in the bill passed 
by the House. 

Nine manufacturers of epsom salts presented a brief and 
oral argument asking that 35 per cent ad valorem be added 
to the 4c. duty on epsom salts allowed in the Fordney bill. 

Charles B. Grimes, representing importers of bone black, 
appeared in opposition to the 20 per cent duty contained 
in the House bill. He said it would prohibit all importations. 

A representative of the Diamond Match Co. urged that 
phosphorus be put on the free list. The rate in the Ford- 
ney bill of 10c. per lb. will put the domestic match industry 
at the mercy of a company controlled in England, he said. 

The committee on magnesite consumers, a representative 
of the American Refractories Co., of Pittsburgh, and a 
representative of an American company engaged in magne- 
site mining in Venezuela, presented arguments intended to 
convince the committee that crude magnesite should be put 
on the free list. 


Bill to Stimulate Production of Mineral Raw 
Materials for Chemical Industry 
With Congress prescribing particularly high rates of duty 
to foster the chemical industry, Representative Rhodes, 
chairman of the House Committee on Mines and Mining, 
believes the Government should undertake a comprehensive 
program looking to the stimulation of the production of 
non-metallic minerals from which the chemical industry 
draws much of its raw material. It is Mr. Rhodes’ inten- 
tion to concentrate his efforts toward getting such action. 
He is assured of the unanimous support of the Committee 
on Mines and Mining. 
As the first step of this program, Mr. Rhodes has intro- 
duced the following bill: 
That the United States Bureau of Mines be author- 
ized and directed to carry on investigations as follows: 
(1) To conduct inquiries and scientific and tech- 
nical investigations in the United States and its terri- 
tories concerning the mining, treatment and utilization 
of non-metallic minerals, such as sulphur, phosphate 
rock, feldspar, potash, mica, graphite, talc, barytes, 
limestone, and so forth, with the main object of elimi- 
nation of waste both in their production and utilization. 
(2) To conduct investigations for the purpose of aid- 
ing in the efficient production of the non-metaliic and 
other mineral raw materials for the chemical industry, 
and to investigate and obtain fundamental data needed 


for the efficient production of chemical products from 
mineral sources. 


Mr. Rhodes points out that no other industry was devel- 
oped during the war to the same extent as was the chemical 
industry. A natural complement of tariff protection for the 
industry is the stimulation of the production of such do- 
mestic raw materials as that industry can utilize, Mr. 
Rhodes believes. He contends that the development of the 
non-metals has lagged far behind that of the metalliferous 
minerals. As evidence of that contention, Mr. Rhodes points 
to the action of Congress during the war in authorizing an 
appropriation of $50,000,000 in an effort to stimulate the 
prompt production of a number of minerals then urgently 
needed for war purposes. Among them were about forty 
non-metals. 

“Now that the war is over,” he says, “we are content to 
settle back comfortably and allow ourselves to follow the line 
of least resistance and continue to buy our non-metals from 
foreigners. When the country needed these minerals most, 
we found that they were undeveloped. We have had our 
lesson. Now there is no excuse for our failure to achieve 
economic independence in practically all of the non-metals.” 
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The Muscle Shoals Situation 


Since the defeat of the appropriation for continuation of 
the work on the Wilson dam there has been a feeling on 
the part of some of the friends of that project that the 
Muscle Shoals development is enmeshed hopelessly in poli- 
tics and misunderstandings. There is a growing impres- 
sion, however, that Henry Ford’s proposition offers a way 
out. While several propositions were submitted in re- 
sponse to the request of the Chief of Engineers, there was 
but one practical proposal—that of Mr. Ford. The other 
propositions were indefinite and unaccompanied by any 
evidence that the persons submitting them commanded 
financial resources necessary to carry on the work. 

J. B. Duke, president of the Southern Power Co., is un- 
derstood to have expressed the opinion that the Government 
cannot complete the Wilson dam and the hydro-electric 
plant and obtain a reasonable return on the investment. His 
opinion, which is subscribed to by all the Southeastern 
hydro-electric companies except the Alabama Power Co., 
is understood to have been based on a report made by W. S. 
Lee, chief engineer of the Southern Power Co. 

The Alabama Power Co. is not in a position to submit a 
bid at this time. Thomas W. Martin, president of the com- 
pany, in reply to an inquiry by General Beach, Chief of 
Engineers, has explained the position of that company in a 
detailed statement. 

It is believed that the business depression prevented some 
interests from submitting bids. Had times been better, much 
more interest would have been shown in General Beach's 
inquiry, it is believed. The inquiry was sent out widely to 
interests likely to be able to make use of this power. Some 
interests, it is stated, entered upon a systematic effort, 
when the appropriation failed of passage, to belittle the 
whole Muscle Shoals proposition. As a result, they were 
not in a position to reverse themselves by submitting bids. 

Considerable criticism is reaching Washington as a result 
of the action of the Secretary of War in making public the 
Ford proposal. This gives an unfair advantage to other 
bidders, it is declared, and is contrary to the long-estab- 
lished policy of the War Department. 

There can be no doubting of the widespread and grow- 
ing public demand that the Ford offer be accepted unless 
some one else is willing to submit a better proposition at 
once. This is evidenced by the large number of letters which 
are being received from all sections of the country by Sen- 
ators and Representatives. The publicity the matter has 
received has also had the effect of arousing new demands 
that the Government itself undertake the operation. Sen- 
ator Underwood continues to insist that the operation of 
the project by the Government is the only way in which 
the public will receive the maximum benefit from this nat- 
ural resource. It is believed that he will support legislation 
looking to the carrying out of the Ford proposal, or any 
other private proposal, only when he is convinced that the 
opposition has the votes to defeat Government operation. 

Some letters are being received on Capitol Hill alleging 
that Mr. Ford is seeking this resource as a part of his plan 
to monopolize the farm tractor and cheap automobile fields. 
This charge, it may be said, is not regarded seriously by 
legislators, as it is generally recognized that such monop- 
oly as Mr. Ford’s products may enjoy has not been obtained 
by absorbing competitors, but by attaining costs so low 
that competitors are not able to compete. 





Byproduct Coke Oven Company Formed 


The Belgian-American Coke Ovens Corporation, New 
York, has been formed with a capital of $10,000,000, to 
construct and install Piette byproduct coke ovens and car- 
bonization equipment for fuel saving. Olivier Piette, of 
Belgium, holds the patent rights to the coke ovens and 
appliances, and will be on the board of directors of the 
new organization, which is headed by Thomas F. Ryan and 
F. S. Landstreet, both of New York. The latter has been 
elected president of the company and offices have been 
established at 25 Broad St. The American corporation will 


have the assistance of technical experts from Belgium. 


The European organization is known as the Franco-Belgian 
Coke Ovens Corp. 


Salesmen’s Association of American Chemical 
Industry 


One hundred representative salesmen and sales execu- 
tives connected with American manufacturers and their 
recognized sales agents in all branches of the chemical in- 
dustry will be invited to become charter members of the 
Salesmen’s Association of American Chemical Industry, 
after plans of the organization committee have been formed. 

This committee, which consists of Fred E. Signer of But 
terworth-Judson, chairman, Charles F. Abbott of National 
Aniline, John A. Chew of Warner Chemical Co, P. S. Til- 
den of du Pont, A. H. Pierce of Grasselli, E. J. Barber of 
The Barrett Co., E. C. Scott of Wing & Evans, and Wil- 
liams Haynes of Drug & Chemical Markets, secretary, held 
a meeting Monday, Aug. 8, at which a constitution was 
drawn up. This constitution provides that the membership 
shall be open to any American citizen connected with the 
sales or advertising staff of an American chemical manu- 
facturer, or his recognized sales agent, and vests the active 
control of the association in an executive committee, con- 
sisting of the officers and six members, two of whom 
shall be elected every year to serve three years and who 
shall be ineligible for re-election at the expiration of their 
term. The committee is considering plans for the promo- 
tion of local associations in the various large cities. 

According to the present plans, invitations will be extend- 
ed to one hundred thoroughly representative salesmen to 
join as charter members. Details are being considered for 
a meeting and dinner to be held at the time of the Chemical 
Exposition. 

Salesmen interested in this organization, the object of 
which is to be the fostering and promotion of the commer- 
cial interests of the sales staffs and of the broader inter- 
ests of the chemical industry as a whole, are requested to 
communicate with the secretary, 3 Park Place, New York 
City. 





Wants Organic Chemistry Encouraged 


Senator Ladd, of North Dakota, appeared before the 
Senate Finance Committee as a witness to make a special 
plea for an American organic chemical industry. He classed 
the making of dyes as a master-key industry and declared 
that he would rather see a monopoly than to take any 
chances on destroying the start which the United States 
has made in the manufacture of dyes. Senator Ladd’s 
statement to the committee follows: 

I simply desire to come before the committee and 
record my interest in American organic chemistry and 
the chemical industry in this country. For nearly forty 
years I have been engaged as a researcher and chemist, 
and in chemical laboratories as a teacher. I have seen 
in the past the need of building up organic chemistry, 
which has not been made possible because of the fact 
that the Germans had apparently complete control of 
the manufacturing. 

I feel that if England and France and Italy and Japan 
found it necessary to place an embargo on dyes for a 
certain length of time, those that are made in those 
countries, and to afford protection to those that are 
needed to build up, the United States ought to do the 
same thing. I do not feel that it is likely that a tariff, 
however high it may be placed, will enable the organic 
——- industry of the country to develop as we hope 
or. 

I have heard considerable and read considerable on 
the question of a monopoly in the dye industry. I doubt 
very much that that is true in any true sense of the 
word, but if there is to be a dye monopoly I would 
rather see it in the hands of American manufacturers, 
where they can be controlled by Congress and the 
American people, rather than in the hands of foreign- 
ers. I think we can render a distinct service at this 
time to chemistry and to the industries of this country 
by protecting the organic chemical industry and the dye 
industry, to furnish means of training our young men 
who are graduates of educational institutions in chemis- 
try for work along the lines and in the lines necessary 
for development in this country. If we are to be drawn 
into another war at any time it seems to me that we 
will be in a very poor condition unless our organic 
chemistry and our institutions for manufacturing or- 
ganic materials of all classes are well protected. 
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Chemical Exposition Notes 
PUMPS AND CONDENSERS 


Air pumps and condensers have not been overlooked at 
the chemical exposition this year. A most comprehensive 
exhibit has been planned as part of the annual show, which 
will be held in the Eighth Coast Artillery Armory, New 
York, Sept. 12 to 17. One company will display besides a 
double effect evaporator with circulating pumps and pip- 
ing, a barometric ejector condenser, a centrifugal pump, 
Edwards air pump, and two steam jet air pumps, a model 
cooling tower tube exhibit. 

Pumps for air, industrial gas or acid gas will be exhibited. 
A pump or compressor where no valves, gears, pistons, 
piston packing, sliding vanes or interior lubrication is neces- 
sary will be entered in one of the displays on this subject. 
Tank pumping installations, pumping systems, vacuum 
apparatus for all chemical purposes, dry vacuum, centrif- 
ugal, air compressors, acid, and hydraulic pressure pumps 
and deep well engines will be shown. Hard rubber pumps, 
pipe, fittings, tanks and utensils will form part of this most 
complete exhibition. 





International Conference at A. C. S. Meeting 

The fall convention of the American Chemical Society 
will be opened ‘by a general meeting to be held in the 
gymnasium of Columbia University, Wednesday, Sept. 7, at 
10 a.m. Sir William J. Pope will speak and Herbert Hoover 
has promised to address the gathering provided public duties 
do not interfere. 

On Thursday, Sept. 8, a joint international meeting 
will be held in the Great Hall of the College of the City 
of New York. Dr. Edgar F. Smith will preside. The fol- 
lowing addresses have been announced: 

“Science and Civilization; the Rdéle of Chemistry,” by 
Prof. Charles Baskerville. 

“Energy; Its Sources and Future Possibilities,” by Dr. 
Arthur D. Little. 

“The Engineer; Human and Superior Direction of Power,” 
by Dr. Leo H. Baekeland. 

“Chemistry and Life,” by Sir William J. Pope. 

“Theories and Their Development,” by Dr. Willis R. Whit- 
ney. 

“Research Applied to the World’s Work,” by Dr. C. E. K. 
Mees. 

“Problem of Diffusion and Its Bearing on Civilization,” 
by Prof. Ernst Cohen, of the University of Utrecht. 

“Catalysis; The New Economic Factor,” by Prof. Wilder 
D. Bancroft. 

Prof. Samuel A. Baldwin, head of the department of 
music of the College of the City of New York, will give an 
organ recital in honor of the delegates. 

Following the sessions at Columbia University the chem- 
ists will attend the National Exposition of Chemical Indus- 
tries, which is to be held from Sept. 12 to 17, inclusive, in 
the Eighth Coast Artillery Armory in the Bronx. At this 
expositien will be shown many new types of chemical ap- 
paratus and of machinery used in the large-scale manufac- 
ture of the products of industrial chemistry. 





Optical Society to Meet in Rochester 

The Optical Society of America will meet in Rochester, 
N. Y., Oct. 24, 25 and 26 at the Hotel Rochester. Members 
and others desiring to communicate results in optical re- 
search are invited to submit titles any time before Sept 
25 to the secretary, Irwin G. Priest, Bureau of Standards, 
Washington, D. C. Because of the optical industries in 
Rochester it is expected that this will be a particularly 
interesting meeting. The local committee is arranging for 
visits to Bausch & Lomb and the Eastman Kodak Co. 





British Chemical Workers to Strike 


According to a recent cable despatch from London, the 
executive committee of the Federation of Chemical Workers 
has rejected the employers’ proposal to reduce wages 2d. 
per hour. The men propose to strike on Aug. 27. The Brun- 
ner Mond Co. threatens to close down its Winnington works 
unless sufficient men accept the reduced wage and agree to 
continue under the new scale. 
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Alcohol Fumes Explode at Abbott Laboratories 


The Abbott Laboratories, large manufacturer of synthetic 
pharmaceuticals, had a serious explosion in the process 
plant at 4753 Ravenswood Ave., Chicago, on Monday, Aug. 8. 
One of the operations involves the production of high proof 
alcohol in an apparatus consisting of a Stokes rotary 
vacuum drier, a dust trap and distillation column. The 
horizontal drier, 15 ft. long by 34 ft. diameter, with steam 
jacket and horizontal agitating mechanism, receives the 
mixture of slaked lime and low proof alcohol through an 
opening on top. The gasketed cover is clamped down and 
steam introduced in the annular space about the mixing 
chamber. No vacuum was used at the time of explosion 
and the steam is introduced at such rate that no pressure 
registers on the gage. 

Alcohol vapor passes over through the dust trap, which is 
a horizontal steel cylinder about 2 ft. in diameter by 4 ft. long 
equipped with baffles for catching any lime dust which may 
be mechanically carried in the vapor. From this point the 
vapor is carried upward through a pipe bend (about 8-in. 
pipe) into the top of the column. The agitating shaft is 
driven by a 15-hp. four-pole direct-current back-geared open 
electric motor, in turn controlled through an_ inclosed 
“Square D” knife switch and exposed starting box with 
release coil. All this apparatus is mounted on the frame 
at the end of the drier. 

As near as can be determined the pipe bend between trap 
and column became clogged near the top of the still with 
lime dust, the dust trap having ceased to function. Pres- 
sure of entrapped alcohol and water vapor built up immedi- 
ately in the inner chamber of the drier and began to leak 
into the room around the gasket at the feed opening. The 
operator, noting something was amiss, first shut off the 
steam supply leading to the jacket. By this time a consider- 
able quantity of alcohol fume and water vapor had filled the 
room. He next pulled the electric knife switch and the ex- 
plosion immediately occurred. Fire doors on the nearby 
elevator shaft and at the other side of the room about 50 
ft. away were blown down and the windows were shattered. 
None of the woodwork was scorched and the rack of time 
cards a few feet from the switch had only one or two cards 
browned at the edges. Six operators were injured, three of 
them seriously burned. William Copeland, who pulled the 
switch, and Elmer Groskopf, standing near by at the time, 
both died in the hospital two days later. 

It is apparent from the testimony of witnesses that the 
fumes were ignited by an electric spark incidental to the 
shutting down of the motor. This spark may have been 
furnished by the brushes on the motor commutator, by an 
are on the knife switch or by the starter contact arcing as 
it passed over the segments. While the “Square D” knife 
switch is totally inclosed by a sheet iron case, the cover 
was not gasketed to prevent the permeation of explosive 
fumes. 

Total gas-tight inclosure of all electrical apparatus in 
chemical plants handling flammable or explosive gases 
would do much to obviate such accidents, for it is not al- 
ways possible to control fumes. The new process plant be- 
ing erected by the Abbott Laboratories at North Chicago 
will have fireproof compartments and the electrical appa- 
ratus will be in separate chambers from the process ma- 
chinery. r 





Ceramic Society to Visit England Next Year 

At a recent meeting of the Glass Division of the Ameri- 
can Ceramic Society a letter was received from Dr. Turner, 
head of the Society of Glass Technology of England, invit- 
ing the entire membership of the American Ceramic Society 
to attend the joint conference in England in 1922. 

The American Ceramic Society is now soliciting its mem- 
bership to ascertain how many members contemplate mak- 
ing this trip. They plan to leave the United States about 
Aug. 15 and remain in England about one month, visiting 
giass- and clay-working plants of the British Empire. 

The itinerary covers a three weeks trip, including visits 
not only to glass works in different cities in England and 
Scotland but the china works and other industries at Derby 
and Stokes and the fireclay and material works at Stour- 
bridge. 
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Brussels Meeting, International Union of Pure 
and Applied Chemistry 


The 1921 meeting of the International Union of Pure and 
Applied Chemistry was held in Brussels from June 25 to 30, 
under the presidency of Prof. Charles Moureau, member of 
the Institut de France. Ata preliminary meeting, the Coun- 
cil, composed of representatives of countries already ad- 
mitted (see CHEM. & MErT., vol. 23, p. 210), unanimously 
approved the admission to the Union of Argentina, Japan, 
Monaco, Norway, Portugal, Rumania, Switzerland, Uraguay 
and Jugoslavia. Eighty-two delegates from eighteen coun- 
tries were present. Dr. F. C. Cottrell, Prof. C. Mackall and 
Prof. J. B. Conant represented the United States, while 
Great Britain sent Sir William Pope, Dr. S. Miall and Prof. 
T. M. Lowry. France had 26 delegates, Belgium 15, Italy 
12, Netherlands 4 and Switzerland 4. 

Further Council meetings and the general assembly were 
devoted largely to 1 discussion of the reports of commit- 
tees appointed last year at the meeting in Rome. 


COMMITTEE ON ATOMIC WEIGHTS 


The existing International Committee on Atomic Weights 
is to be reorganized as the International Committee on 
Chemical Elements. It will consist of twelve members, di- 
vided into three sub-committees to deal with atomic weights, 
the compilation of a table of isotopes, and the constants of 
radioactive elements. 


NOMENCLATURE 


The report of the committee on nomenclature, adopted 
unanimously, recommends: (a) The formation of three in- 
ternational committees on nomenclature to deal with or- 
ganic chemistry, inorganic chemistry and biological chemis- 
try respectively. (b) The formation of three working sub- 
committees, of six members each, elected by the interna- 
tional committees, each member being intrusted with the 
task of forming, with the aid of his national federation, a 
national committee to discuss questions of nomenclature; 
the proposals put forward by a national committee to be 
embodied in a report for circulation among chemists of 
other nationalities. 


CHEMICAL ABSTRACTS 


The following recommendations relating to the unifica- 
tion of abstracts, put forward by the National Council of the 
Netherlands, were accepted: (1) That the Bureau of the In- 
ternational Union take the initiative in bringing together 
representatives of chemical journals that publish abstracts 
with a view to discussing the eventual formation of a cen- 
tral publication and its probable cost. (2) That the possi- 
bility of conducting an international chemical card index 
be investigated together with the approximate costs of es- 
tablishing and maintaining it. 


INTERNATIONAL INSTITUTE OF CHEMICAL STANDARDS 


In order to avoid confusion, M. Timmermans recommended 
that the three sections of the International Institute of 
Chemical Standards be named as follows: Bureau of Physi- 
cochemical standards (headquarters at Brussels); Research 
Chemicals (headquarters in England); Department of Pub- 
lieations Concerning Industrial and Technical Products 
(headquarters in Paris). 


CERAMIC PRODUCTS AND FUELS 


The establishment of national and international labora- 
tories for the study of ceramic products and fuels was ap- 
proved. Laboratories for the investigation of refractories 
will be attached to the fuel laboratories as special sections. 


INTERNATIONAL PATENTS 


The committee on international patents was re-appointed 
for another year. A resolution was passed by the assembly 
to the effect that the institution of international patents is 
highly desirable and that the Union should take the initiative 
by calling a conference to consider the question. 

Reports on bibliographical contractions, the mechanical 
standards, tables of constants, analyses of foodstuffs, and 
international hygiene were also considered. It was resolved 
that the next meeting of the Union be held in France. 
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Conditions in the Brass Industry 

A recent survey of conditions in the brass industry, tak- 
ing Waterbury, Conn., one of the largest centers of this 
character in the country, as a barometer, shows that the 
trend is upward, with greater plant activity and larger 
number of operatives engaged. The reports of the different 
important companies in this district, show the following: 

The American Brass Co. is now giving employment to as 
many men as in 1914 and 1915, working on a basis of forty 
hours a week, instead of regular time of fifty-five hours, 
as obtained in the two previous years noted. 

Seovill Mfg. Co., manufacturing both brass and copper 
products, is employing the same working force as in 1914, 
with curtailed running time making about 60 per cent of 
normal pre-war capacity. 

The Chase Metal Works and the Chase Rolling Mills are 
giving employment to about one-third of the number of 
operatives as compared with a year ago. 

The Waterbury Mfg. Co. is operating at about 50 per cent 
of normal at the present time. 

The American Ring Co. is employing about 75 per cent 
of its normal working force, with curtailed time approximat- 
ing thirty-two hours a week. One department at the mills 
is operating on a 45-hour weekly schedule. 

The Randolph-Clowes Co. is giving employment to about 
two-thirds of its regular force under a 32-hour week, instead 
of normal 55-hour running time. 

The Mattatuck Mfg. Co. is using 80 per cent of its norma! 
number of employees, with running time from 60 to 70 per 
cent of the regular schedule. 

. The Waterbury Buckle Co. is operating on a full-time 
asis. 

The Novelty Mfg. Co. is employing two-thirds of its reg- 
ular working force on a 45-hour weekly running time basis. 

Blake & Johnson, brass and iron hardware, are operating 
with about 75 per cent of the normal working force, four 
days a week. 





Status of Japanese Chemical Industry 

It is necessary to establish a large government laboratory 
where the necessary experts can be trained, says Dr. Taka- 
matsu, Dirctor of the Tokyo Industrial Laboratory, in an 
official bulletin, if Japan is to hold her own in developing 
her chemical industry. 

Before the war, he writes, Japan had to import most of 
her dyes and chemicals, especially from Germany. During 
the war the law for the encouragement of the dyeing and 
chemical industries was passed and in 1916 the Japan Dye- 
stuff Manufacturing Co. was established. Though this com- 
pany has done its best, lack of funds and of expert workers 
has hampered its activities and even last year the imports 
of dyes were very large. They are likely to be much larger 
this year, judging from prevailing conditions. 

During the war numbers of dye works were started in 
various parts of Japan, but nearly all of them have disap- 
peared since the depression set in. Those that still hold 
on are working on a very small scale, have no permanent 
plans of business, but are looking only to immediate profits. 
The chemical industry, which is of so much importance to 
Japan, cannot be developed on such narrow lines, and the 
assistance of the government in the direction already indi- 
cated is urgently necessary. 

The Japan Dyestuff Co., it is reported, is contemplating 
the engagement of dye experts from Germany. Such a plan 
may also be adopted by other chemical works in the coun- 
try, which feel the necessity of a thoroughgoing reform of 
the industry. 





Joint Dye Committee Named 

In an effort to work out some compromise in the dye 
embargo controversy, a joint committee representing the 
Finance Committee of the Senate and the Ways and Means 
Committee of the House has been designated to study the 
existing situation. The Finance Committee will await the 
recommendations of the joint committee before deciding 
whether or not it will replace the dye embargo in the tariff 
bill. Included in the joint committee’s membership are 
members of the committees representing each side of the 
controversy. 











he 


August 24, 1921 


Bureau of Soils to Continue Phosphoric Acid 
Experiments 

Investigations by the Bureau of Soils in the matter of 
extracting phosphoric acid from phosphate rock by the ap- 
plication of heat are to be continued. The bureau has issued 
the following official notice in that connection: 

With the installation of a new high-temperature oil-burn- 
ing furnace at the experimental farm at Arlington, Va., the 
Bureau of Soils, United States Department of Agriculture, 
will continue investigaticns into the extraction of phosphoric 
acid for fertilizer from phosphate rock by the application of 
heat. 

Experimental runs with an old furnace several months 
ago apparently demonstrated the practicability of the new 
method developed by department scientists of separating 
the phosphoric acid. The present commercial method is by 
the application of sulphuric acid to ground phosphate rock. 
It is not practicable for low-grade rocks and makes neces- 
sary the shipment of a large proportion of inert material 
with the phosphate. Early experiments in separation by 
heat were made with electric furnaces, but the expense 
seemed a serious obstacle to the introduction of the new 
method. It was found, however, that the petroleum-burn- 
ing furnace could be made to do the work at much less 
expense. Experiments will be continued to establish 
methods which will permit the use of much phosphate rock 
which now goes to waste, and also to a material reduction 
in freight rates on commercial fertilizers. 





Transportation of Poisonous Articles 

The Interstate Commerce Commission has acted favorably 
upon the petition of the American Smelting & Refining Co. 
and has amended one of the paragraphs of the regulations 
covering the transportation of dangerous articles, as fol- 
lows: 

“Arsenic, paris green, arsenate of lead, calcium arsenate 
and all other strongly poisonous articles must not be offered 
nor accepted for shipment in bulk, but must be packed in 
strong and tight containers which will prevent sifting or 
escape of contents in transit, provided that sintered arsen- 
ical flue dust may also be shipped between plants in steel 
gondola cars equipped with suitable covers.” 





Complete Utilization of Southern Pine Waste 

An invitation has been extended by Joseph H. Wallace & 
Co. to the chemists who attend the fall meeting of the 
American Chemical Society and others who may be inter- 
ested, to visit the company’s research laboratory at Stam- 
ford, Conn., where much work has been done on the complete 
utilization of Southern pine waste. The laboratory will be 
open to visitors on Sunday, Sept. 11. Stamford is one 
hour from New York on the New Haven road and the lab- 
oratory is ideally situated on Webb’s Hill, about five miles 
north of the station. 


New Brick to Be Tested 

A new cinder cement brick, manufactured under a process 
invented by Sigurd Bo, at the plant of the Farmingdale 
Cement Brick Co., Farmingdale, L. I., will be subjected to a 
series of tests at Columbia University, commencing Aug. 29. 
It is claimed that the new brick is stronger, lighter and 
cheaper than any other kind now in use. It has been tested 
by the New York Bureau of Buildings, and its approval 


by the department depends upon the results of the tests at 
the University. 


Extension of Temporary Dye Control 
With the increasing possibilities that the permanent tariff 
bill will not become a law much before Jan. 1, the Senate 
Committee on Finance amended the bill which passed the 
House in the matter of extending the temporary control 
over dyes and chemicals so as to continue the present pro- 
cedure until Jan. 1, 1922. 


Officials of German Potash Syndicate to Visit U. S. 

A recent cable from Berlin states that several delegates 
of the Kalisyndikat will sail from Germany for the United 
States in September. They will make a careful survey of 
the potash market in America. 
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GERALD C. BAKER, who is on the sanitary chemistry staff 
of the State University of lowa, is working during the 
summer on the problem of water softening with the Bar- 
romite Co. of America, in Chicago. 


NEIL C. BOWMAN, president of the Pocono Rubber Cloth 
Co., Trenton, N. J., gave an interesting address at a lunch- 
eon and meeting of the local Rotary Club, Aug. 10, on the 
subject of “Rubber Cloth.” The talk covered features of 
manufacture, and dealt particularly with rubber cloth for 
the automobile industry. 


Dr. ALFRED S. BuRDICK has been elected by the board of 
directors of the Abbott Laboratories, Chicago, as president, 
to fill the vacancy caused by the recent death of Dr. W. C. 
Abbott. 


E. DANA DURAND has been appointed chief of the newly 
created eastern European division of the Bureau of Foreign 
and Domestic Commerce. Mr. Durand was director of the 
Bureau of the Census from 1909 to 1913, and from 1903 to 
1909 was connected with the Bureau of Corporations of the 
Department of Commerce and Labor, first as economic 
expert and later as deputy commissioner. 


OTTo EISENSCHIML sailed on July 26 for a two months’ 
visit to Austria, where he will attend to personal matters. 


Dr. HERBERT E. Foote, of ‘Dover, N. J., experimental 
chemist at the Picatinny Arsenal of the Government, near 
Dover, was hurt seriously while engaged at his work Aug. 
12, covering certain experiments with the nitration of ben- 
zene. He was removed to the Dover General Hospital, and 
the fear is expressed that he will suffer the joss of one of 
his eyes. The explosion in the laboratory slightly injured 
Dr. Foote’s assistant, Frank McPeek, but with no serious 
consequences. 

A. P. GLOECKLER has resigned as chief chemist of the 
Tropical Paint & Oil Co., Cleveland, Ohio, and has accepted 
the position of superintendent of the paint department of 
the Acorn Refining Co., Cleveland, Ohio. 


O. C. JOHNSON is leaving the employ of Swift & Co. to 
become instructor in chemistry at the Ewing Christian Col- 
lege in India. He sailed from New York on July 30, and 
will spend at least three years in India. 


Dr. IRVING LANGMUIR, assistant director of the research 
laboratory of the General Electric Co., sailed for Europe 
Aug. 13 to attend the annual meeting of the British Asso- 
ciation for the Advancement of Science to be held in Edin- 
burgh, Scotland, Sept. 7 to 14. He will also attend a meet- 
ing of the Faraday Society in London on Sept. 28 and will 
be awarded the honorary degree of Doctor of Laws by the 
University of Edinburgh on Sept. 13. Dr. Langmuir will 
open the discussion on Molecular Structure at the British 
Association meeting. He will read a paper before the 
Faraday Society on “Chemical Reactions on Surfaces,” and 
open discussion on that subject. During his stay he will 
visit a number of European countries on business. He is 
expected to be absent from the United States between two 
and three months. 


Dr. R. B. Moore of the U. S. Bureau of Mines is visiting 
the Western stations of the bureau. 


WILLIAM N. Porter, of the Chemical Warfare Service, 
has been promoted to the rank of major. 


J. LEONARD REPLOGLE, president of the Vanadium Cor- 
poration of America and chairman of the Replogle Steel Co., 
recently returned from a trip to Europe, where he has been 
studying business conditions. 


EARLE E. RICHARDSON, who has been instructing in analyt- 
ical chemistry and physics for the past four years at the 
Massachusetts Institute of Technology, has been appointed 
to the position of research physicist under L. A. Jones at 
the research laboratories of Eastman Kodak Co., Kodak 
Park, Rochester, N. Y. 
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Lithopone Sales in 1920 


The quantity of lithopone marketed during 1920 showed 
an increase of 14 per cent over the figure for the pre- 
ceding year, according to the compilation of reports from 
the manufacturers which has recently been completed by 
the Geological Survey. Quantity, value and average selling 
price of lithopone marketed during 1919 and 1920 are shown 
in the following table. It will be noted that the figures for 
1919 differ from those previously published by the Survey, 
but the explanation is that the earlier statistics were for 
the quantity of lithopone manufactured and not that which 
was marketed: 


LITHOPONE MARKETING IN 1919-1920 


Quantity, average 

Short Tons Value Selling Price 
1919 78,365 $10,218,850 $130.40 
1920 89,373 12,484,925 139.69 
Inere 11,008 2,266,075 9.29 
Per tuge 14.0 22 2 7.1 























Chemical and Allied Industrial Chemical Markets 
NEw YorK, Aug. 22, 1921. 


Some improvement in the demand has been noted in the 
heavy chemical field, although business is still limited to 
comparatively small lots. Prices all around are firmer. with 
a less pronounced tendency to shade except in instances 
where unusually heavy orders are in prospect. Advices 
from Germany that prices are somewhat firmer, especially 
in the alum group, have probably caused some stiffening in 
the New York market. Throughout the trade the feeling 
is decidedly better and all leading factors are looking for- 
ward to greatly improved business in the fall or early 
winter. 


CHEMICALS 


Buyers of acctic acid are not showing any inclination to 
come into the market and prices remain unchanged with 
makers’ quotations ruling. The price basis is $2.50@$2.75 
per 100 Ib. for the 28 per cent and 10@104c. per lb. for the 
glacial, although occasional small lots may be located in 
resale hands at lower figures. Buyers of muriatic acid are 
showing very little interest, and makers are unable to 
reduce prices to any further levels. Stocks are not exces- 
sive and producers are holding them down as low as pos- 
sible. Quotations for the 20 deg. range from $1.25@$1.75 
per 100 lb. in carload quantities. In spite of the recent 
sharp declines in nitrate of soda prices, nitric acid held 
steady at recently quoted figures. The demand has been of 
only a limited nature. Prices are quoted on a basis of 
64@7c. per lb. in carboys for the 40 deg. test in carlot 
quantities. Prices on ammonia alum are based on 34@4c. 
per lb. for the lump, with imported and domestic goods 
competitive. Potash alum is offered by importers on a 
basis of 3¥c. per lb. for lump, against a domestic price of 
Aye. Cable advices from Germany state that an advance of 
50 per cent has been made on alum prices. The announce- 
ment has not affected any spot prices, partly on account of 
the recent decline in the exchange. Quotations on ammo- 
nium carbonate are given at 7@9c. per lb. according to seller, 
with lower prices named by importers. It is stated that 
the lower figure may be shaded on business of a large 
nature. Importers of barium chloride offer prime white 
crystals at $48 per ton on the spot and $46 per ton for 
arrival. Prices on barium peroxide around 24c. per lb. are 
named for the 86@90 per cent by makers. Offers as low as 
17c. per Ib. are heard in the spot market, but this material 
is off grade and it is doubtful if better than 20c. per Ib. 
could be done for good grades. 

Small lots of spot bichromate of soda are moving at 8c. 
per Ib. and the market appears quite steady on this basis. 
It is admitted that a few odd lots might be purchased at 
a slight concession, but dealers are inclined to hold steady 
at former levels and in some directions higher prices are 
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named. Transactions are chiefly of a jobbing character, 
involving only small tonnages. Solid caustic soda is higher 
than noted a week ago, and $3.90 per 100 lb. was the gen- 
eral quotation for standard brand goods ex-store. Moderate 
trading was reported at this figure and the tone of the 
market looked much steadier. Producers are holding con- 
tract prices at 3ic. per lb. f.o.b. works, basis 60 per cent, 
in carload quantities. Manufacturers of hyposulphite of 
soda are accepting business at slightly lower figures, and 
sales are reported on a basis of $3.40 per 100 Ib. in car lots 
and 3c. per lb. in less than carload quantities. The absence 
of important business in nitrite of soda has left the market 
in a dormant condition. The general quotation is 7@Tic. 
per lb. according to seller and quantity. A slight reduction 
might be granted on a firm order for a round lot. Spot 
sales of prussiate of soda are reported at 113@12c. per lb. 
and the market was quoted firm at the inside figure. In 
some quarters it was stated that inquiries were a little 
freer, although it was admitted that the call was chiefly 
for small lots. Light soda ash on spot is holding quite 
steady with sales reported at $2.15@$2.20 per 100 lb. in 
single bags. Barrels are selling at $2.40@$2.50 per 100 Ib. 
ex-store. The inquiry for small quantities in barrels is 
reported fairly active. Producers continue to name $1.60 
for single bags and $1.95 for barrels, basis 48 per cent, 
f.o.b. works. Special prices are being named on contracts 
to the consuming trade, the price depending upon the quan- 
tity involved. Imported ash is offered at $1.60 per 100 Ib., 
prompt shipment from abroad. Consumers of bleaching 
powder are showing an interest, and sales f.o.b. works are 
reported from 2@2jic. per lb. in large drums. A few small 
drum sales occasionally go through at 24}@2éc. per lb. f.o.b. 
works. Spot material is quite scarce, with prices about 
Gc. above those named at the works for prime fresh ma- 
terial. Dealers of formaldehyde are quoting spot materia! 
in barrels at 13c. per lb. Some of the larger sellers have 
accepted less than this figure and state that they have 
placed business down to 12c. per lb. The low price, how- 
ever, is confined to large lot quantities. Spot oxalic acid 
is quoted at 16c. per lb. and upward, depending upon the 
seller and quantity. It is stated that imported material is 
becoming scarce and that most of the business is on 
domestic stock. The extreme range of prices is 16@18c. 
per lb. Prices on white sal ammoniac vary considerably 
and the market at present is governed by the views of 
individual sellers. The range is from 6@7Tic. per lb. The 
gray material is moving at 7@7Tic. per lb., according to 
quantity, producers naming the inside price f.o.b. works. 
Importers of fused sodium sulphide, 60 per cent, are offer- 
ing goods at 44c. per lb., against a domestic price of 5@6c. 
per lb. Importers of chlorate of potash are offering lower 
at 74@8c. per lb. Domestic prices are still held at 12@13c. 
per lb., although subject to shading. Very little interest 
has been noted from consumers of caustic potash, and prices 
are very soft, although quoted values remain unchanged. 
Quotations of 44@4ic. per lb. are heard from importers, 
but it is probable that shading of these figures could be 
done for firm business of a large nature. Domestic makers 
are still unable to compete. 


CoAL-TAR PRODUCTS 


During the past week buying has been light and con- 
sumers show little disposition to change their hand-to- 
mouth methods. The decision of the tariff question is 
expected to improve feeling, although there is little reason 
to believe at present that any pronounced revival can come 
before some decision is reached. Interest, in the meantime, 
is centered around Washington and the ultimate fate of 
the licensing feature is anxiously awaited. There are some 
in the trade who are of the opinion that even the decision 
of this question will have little effect until genera] busi- 
ness is better. This is not the general belief, however, in 
chemical circles. In the absence of any market demand, 
prices are only secondary and it seems probable that any 
figures quoted can be materially shaded for firm business. 
Occasional orders are coming in, but the general tone is 
dull. Benzene still continues scarce and high in second 
hands where supplies are only to be had. Beta naphtho! 
continues weak, with makers showing signs of further 
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weakness. Paran:traniline in resale hands is scarce, and 
makers are firm in their ideas. Producers of benzene are 
firm at 27@33c. per gal. Supplies are limited and export 
business is being turned down. Resale goods are hard to 
get, with some odd lots selling at 34@36c. per gal. Sales 
of phenol at prices ranging from 7@9c. per lb. have been 
made, but it is believed that the quality of these low-priced 
goods is not up to standard. Offers of prime goods at 9ic. 
per Ib. have been heard. Better prices could undoubtedly 
be had on firm business, as there is a great amount of 
surplus stocks in practically every direction. Producers ask 
15@16c. per lb. Prices on H acid are named at $1.15@$1.25 
per lb., according to maker. A few small orders have come 
in, but few consumers are interested. The market on 
aniline oil continues dull, with makers willing to compete 
for business near the 20c. level. Resale lots are said to 
be available in moderate quantities as low as 18c. per lb. 
Makers are pretty well in line at 20c. per lb., although 
higher figures are quoted in some quarters. Some improve- 
ment has been noted in the demand from the rubber trade. 
Offers of low-priced benzidine base are very scarce and it 
seems probable that no first quality material can be had 
below $1@$1.10 per lb., quoted according to maker. Con- 
sumers are not showing much interest and it seems that 
even lower prices would not induce them to buy at present. 
Makers of dimethylaniline are quoting down to 45c. per Ib., 
while others hold for prices up to 60@64c. per lb. The 
resale market is practically bare of supplies. The demand, 
in general, is rather slow. Makers’ prices on diphenylamine 
rule at 65@70c. per lb. according to quantity. Business 
in this commodity is somewhat slow. Manufacturers of 
paranitranilive are holding their prices at 79@82c. per Ib., 
merely to feel out prospective buyers. There is unques- 
tionably a tendency to shade these figures rather than lose 
any passing business. 


VEGETABLE OILS 


Some importers of chinawood oil reported the spot situa- 
tion as slightly easier, but with actual offerings scanty, 
the market was merely nominal where prices were con- 
cerned. Recent business in spot oil went through at 17c. 
per Ib., but it was said that scattered lots could have been 
picked up at concessions. One operator thought that 12c. 
could be done. Early September arrivals were offered at 
i2%c. per lb., with buyers backward. September-October 
shipment from the Orient closed at 10%@l1lc. per Ib., 
cif. New York. The market for coconut oil was less 
active, but prices for Manila oil on the Coast ruled firm. 
One sale was recently noted of 500 tons, soid on the bulk 
basis of Tic. per lIb., c.if. San Francisco. Scattered lots 
of tank cars were reported at 8c. per lb., f.o.b. Coast, 
September-October shipment. Some holders on the Coast 
were asking 8jc. per lb. for prompt and nearby oil. Receipts 
of olive oil from Italy and Spain continue on a liberal scale 
and the market has shown no signs of improvement. Prices 
for edible oil were unsettled, ranging from $1.80@$2.20 
ver gal. Denatured oil closed nominally at $1.10 per gal. 
Both soapmakers and tin plate mills have been showing 
more buying interest in palm oils and importers report 
that a good volume of business has been placed during the 
past week. Lagos oil is offered sparingly on spot in smal) 
lots as high as 7jc. per lb. On shipment goods, 7c. was 
asked. Niger oil closed at 5%c. per lb. to arrive, with sales 
noted around this level. There was a quiet but steady 
market for domestic crude peanut oil. At the close holders 
were asking Tic. per lb., buyers’ tanks, f.o.b. mills for 
the prime quality. 


The St. Louis Market 
St. Louis, Aug. 19, 1921. 

There is evidence of a broadening of business in many 
localities, with more frequent spot orders, increased quan- 
tities and wider range of material which has stimulated 
the market quite a bit. Furthermore it is apparent that 
more confidence and optimism exist for the future. It is 
the opinion of most of the factors that the disturbing ele- 
ment which existed has been practically eliminated, which 
they hold as indicative of sounder and more stable busi- 
ness for the coming season. The general trend of the 
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market continues to be downward and many commodities 
undoubtedly have reached a minimum. 


ALKALIS 


Sal soda is very dull. Soda ash remains at manufac- 
turers’ schedule with slight increase in demand and move- 
ment. Sodium bicarbonate demand is quiet with prices 
from $2.60 to $2.75 per 100 lb. in less than carlots. Caustic 
soda continues to enjoy good demand. Contract buyers con- 
tinue to consume their allotments and the price has stiffened 
to $4 per 100 lb., basis 73-75 per cent solid, f.o.b. point of 
production. 


CHEMICALS, DRUGS AND PHARMACEUTICALS 


Acetanilid and acetphenetidin are not moving, due to the 
fact that these are unseasonable products. Bismuth sub- 
nitrate continues to move in large volume and manufac- 
turers are in position to keep abreast with the demand. 
Caffeine alkaloid shows no exceptional activity and makers 
recently reduced their price. Carbon bisulphide is still 
among the active articles, with a demand for substantial 
quantities. Business in chloral hydrate is not very brisk 
and shading in prices has been heard of but without con- 
firmation. Cream of tartar commands a fair demand. 
Manufacturers report a good volume of business on cumarin. 
Glycerine has declined no further and was quoted for spot 
and contract at 144c. per lb. Little effort was being made 
by the producers to book contracts, as they consider the 
present price too low. Soda glycerophosphate has recently 
been reduced. Hydrogen peroxide continues to move stead- 
ily, but is still below past sales. Jodides, particularly pot- 
ash, have shown an encouraging increase during the past 
two weeks. Now is the time’to prepare for the winter 
season and wholesalers and consumers should not overlook 
their stocks on salicylates, guaiacols, creosote and acetyl- 
salicylic, as these articles will certainly be in demand with 
the first cold period. Sulphur continues in routine demand 
with advance in price of $2.10 per 100 lb. for commercial 
in bags. Zine oxides remain the same in price and demand 
is much below routine. Zinc sulphate is being offered at 
3ic. per Ib., f.o.b. St. Louis, with few inquiries. 


ACIDs 

Producers report a very appreciable increase in inquiry 
and demand for heavy acids, especially sulphuric acid, 
which is now moving in good volumes, and the manufac- 
turers are very optimistic regarding the future. In some 
localities the demand for citric acid has improved, but the 
general demand is still below normal. Acid pyrogallic con- 
tinues to increase. Tartaric acid is favorable with a routine 
business. 

VEGETABLE OILS 


Linseed oil declined to 75c. basis raw in barrels from 
warehouse and has recently advanced again and holds very 
firm at 78c., with further advances expected. Castor oil 
continues in good demand, with price firm at 1lic. per lb. 
for No. 1 U.S.P. in returnable drums. Turpentine has ad- 
vanced from its position of two weeks ago, and today is 
quoted at 604c. in 5-bbl. lots. The demand is also better. 


PAINT MATERIALS 
Lithopone remains same in price with slight increase in 
demand. Many inquiries are being received on dry earth 
colors for the purpose of revising costs for the expected 
fall demand. 


The Iron and Steel Market 
PITTSBURGH, Aug. 19, 1921. 

It requires very close analysis to show any change in the 
steel market situation in the week under review. There 
is a slight increase in demand upon the mills, in the aggre- 
gate, but the increase is probably smaller than in recent 
weeks, the trend toward heavier demand having begun 
about the middle of July. The character of demand is 
unchanged, orders being widely distributed geographically 
and by classes of buyers, while orders are, as formerly, 
chiefly for single carloads. 

Steel prices likewise show little if any change. The reg- 
ular or openly quoted prices are unchanged, there having 
indeed been no material change since the beginning of the 
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month. As for some time past, concessions can be obtained 
from these prices in the case of particularly desirable 
orders, whether in point of tonnage or of specifications. It 
is a question whether the concessions average more or less 
than a fortnight ago, but a change either way would not 
prove the market to be either better or worse. A larger 
concession might be quoted because a larger order was 
offered, or concessions might be less because less desirable 
business is going. 

Much of the comment on the steel market is along the 
line that there is no forward buying, hence the market 
is still in very poor shape. This scarcely seems like a 
practical view. Steel mill operations dropped to below 20 
per cent of capacity at the middle of July, and it ought 
not to be difficult to arrive at the conclusion that the mills 
needed prompt buying first. It is true that forward buying 
is essential in order that prices may be advanced, but the 
first objective of the steel mills necessarily is more business. 

Steel mill operations have probably attained an average 
close to 25 per cent of capacity, against an average of about 
21 per cent in July and a low point of less than 20 per cent 
at the middle of that month. This is on the basis of ingot 
production. Shipments of finished steel products have in- 
creased somewhat more, as there has been drawing upon 
the small remaining stocks of finished steel at mills, as well 
as a little rolling of semi-finished steel that had accumu- 
lated. 

On the whole, the proportion of demand that comes from 
jobbers as compared with the demand from manufacturing 
consumers seems to be above the normal. This would tend 
to confirm the general analysis of the situation given in 
previous reports, that demand has suffered on account of 
the existence of stocks of steel and of manufactured goods, 
which have to be liquidated. The jobbing demand, which is 
for material to be distributed at once to small users, would 
naturally not be affected so much by stocks. It is noted 
that jobbers in the South, catering to agricultural trade, 
are particularly active. 

There is heavy demand for galvanized sheets for making 
and repairing box car roofs, against the requirements of the 
fall movement of agricultural products. The automobile 
trade is somewhat more active than a month or two ago 
and while production of automobiles is below the best rate 
in the late spring the demand for steel is greater because at 
that time stocks of steel were being used. There is only a 
little demand from the oil fields, nothing at all comparable 
to a normal demand. 


PRICES 


As to openly quoted prices for steel products, against in- 
quiries for carloads to 100 tons, prices of the leading 
products are unchanged since about the first of the month, 
except that blue annealed sheets are now commonly 
quoted at 2.25c. for orders at all attractive, against 2.40c. 
quoted a week a go. Concessions from regular prices, 
when named on attractive inquiries, are generally $1 or $2 
a ton, occasionally reaching $3 a ton, and this applies to 
most commodities except wire products and standard steel 
pipe, concessions on which are relatively small. 

Pig iron has begun to show signs of an advancing ten- 
dency, this being a natural reaction, since in many cases 
prices done in the open market had passed below the cost 
of replacement, and were due to a desire to liquidate stocks. 
While buying has appeared to be very light right along, it 
appears that there really has been considerable liquidation. 
Some Chicago furnaces had sold foundry iron at $18 furnace, 
while quotations are now advanced to $20. Whether there 
will be any buying at the new price remains to be seen. 
In the valley market there is the interesting development 
that many if not all the producers have marked up basic 
iron from $18 to $20. Even in the latter part of last week 
there were sales on the $18 basis. The valley market re- 
mains quotable at $20 for bessemer, $18 for basic and $19.50 
for foundry, f.o.b. furnace, on the basis that the market 
is quotable at last sales made. 

Connellsville furnace coke remains at $3 as the common 
asking price, with concessions frequently possible of about 
10c. on standard coke. Standard foundry coke remains at 


$4@$4.50. 
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CURRENT WHOLESALE PRICES IN NEW YORK MARKET 
Carlots 


General Chemicals 
Acetic anhydride. ..............++++: Ib 
Dh srstcubh Ghuhenesebesoueuccsans Ib 
Acid, acetic, 28 per cent..........100 Ibs 
Acetic, 56 per cent.......... .. 100 Ibs 
Acetic, glacial, 99} per cent, coshers, 
8. 
Matha. GH, «oc ccccciccsccacees b. 
Boric, powder. . (os * 
EEE, ccbéed Soeecacevecessssnqgae Ib. 
Hydrochloric . ° 100 Ib 
Hydrofluoric, 52 per SE nan ke abe » 
Lactic, 44 per cent tech........... Ib 
Lactic, 22 per cent tech........... Ib. 
DEM, Tie. Bois veieveeseceesses Ib. 
Muriatic, 20 deg. (see hydrochloric) . . 
Wiitrto, GO GOR . cccoccccccccoccces: Ib. 
Peebeee, GE GOR oc ceccccccccccces — ° 
Oxalic, © ystals. seu 
Phosphoric, 50 per cent solution... .. . Ib. 
DEED: a ond nese rSGhee bbe coennee Ib. 
Pyrogallic, resublimed..............b. 
Sulphuric, 60 deg., tank cafe......- ton 
Sulphuric, 60 deg., oan... imiantert ton 
Sulphuric, 66 deg., tank ca ton 
Sulphuric, 66 deg., aa... .ton 


Sulphuric, 66 deg., carboy *.. ton 

—— fending, 20 per cent (oleum) 
tank cai ton 

Sulphurie, ‘Semion, 20 per cent (oleum) 


drums. . . .ton 
Sulphuric, fuming, “20 per cent (oleum) 
CATDOVSE. ... pce ecerereseesereees ton 
Tones, OU. GB. PB. .ccvcoccccescecocss Ib. 
Tanne (tools. )......00--cccccceces Ib. 
Tartaric, crys tals. ......ese.ee0+++- Ib. 
Tungstic, per Ib. of WO.. mR 
LM —er Se -— 
Alcohol, Methyl (see methanol) .. oe 
Alcohol, qunatured, 188 proof........ “gul 
Alcohol, denatured, -geppanead arr cp 
Alum, ammonia lump. . aia 
Bie, CHEE TBD, .ccoccccccscesse: Ib. 
Alum, chrome lump.....  * 
Aluminuin sulphate, conn mercial... Ib. 
Aluminum sulphate, iron free........ Ib 


Aqua amm onia, 26 deg., drums (750 Ib.) Ib. 
Ammonia, anhydrous, cyl. (100-150 Ib.) 1b. 
Ammonium carbonate, powder. . . Ib. 
Ammonium chloride, granular (white 
salamonine) . Ib 
Ammonium chloride, granular ‘(gray eal 


qmnenans fae)... ccccccccccccccccss » 
Ammonium nitrate. ........0.0.0-+--- Ib. 
Ammonium sulphate...... 100 Ib. 
SEED énccaccceccsecseceeeeoes gal. 
Amylacetate tech............0-0es+85 gal. 


Arsenic oxide, (white arsenic) powdered Ib. 
Arsenic, sulphide, powdered (red arsenic) Ib. 
SEIS. GNEED ¢ oc nccaseccocceceeees ton 
Barium dioxide (peroxide) ............ 
Barium nitrate... . .Ib. 
Barium sulphate (precip.) “(blane fixe)... Ib. 
Bleaching powder (see enle. hypoc hlorite). . 
Blue vitriol (see ¢ r sulphate) .......... 
Borax (see sodium borate) . paar 
Brimstone (see sulphur, roll) .. 

Bromine juddbbaeedeees Geenbe¥uncnks 
Cites carbide. . .. 
Calcium chloride, fured, “Nump. 
Caleium chloride, granulated 


Caleium hypochtorite (bleach’ epowde r) ) 100i, 


Caleium peroxide... . 


Calcium phosphate, tribneie . re 
SEY ccccbinceneseesessevccvesss Ib. 
Co DOEIER, wesaecseccccccsees Ib. 
Carbon tetrachloride, drumm......... Ib. 
Carbonyl! chloride (phosgene) . alee Ib. 


Caustic potash(see potassium hydroxide). 
Caustic soda (see sodium bydroxule).. : 
Chlorine, gas, liquid-cylinders( 100 Ib.). -ib, 
Chloroform. ..... csececesereseceees ‘lb. 


Copperas (see iron jeulphnte) 
Copper carbonate, ‘green precipitate... . Ib. 
SY Gis: scncscccangceseeness hb 
Copper sulphate, gerystals. b. 
Cream of tartar (see potassium bitartrate). 
Epsom salt (see magnesium sulphate).. 
Ethyl Acetate* Com. 85%.. ‘gal 
E Pig! A Acetate : pure (acetic ether 98% to, 


edhe (nbn kee Ghee ee 4's b. 
Form: nitelisde, a ee Ib. 
 ~ Pape gal. 
Fusel oil, orude......... — 
Glauber’s galt (see sodiun: sulphate)... .. 
Glycerine, C. P. ume EES b. 
lodine, res.ublimed. eas 
Iron oxide, red..... <peleesgeeme < 
Iron sulphate (copperas) . mekindre cere e i ton 
DC ch ceeegebonsedcasecces Ib. 
Lead arsenate, pasie... tb. 
BME WEED. « occccccecesscocccoccces Ib. 
DT cetimhedsenensee 660 cheneas Ib. 
Ct (OP, . sccnsascadaceeces Ib. 
Magnesium carbonate technical. peneneed Ib. 
Magnesium sulphate, 2 8 a 100 Ib. 
M “* tecnica. .. 100 st 
pene gal. 
Methanol 97%. in inital Sitais eines tileinien ft" 
Nickel salt, double . aS * 
ere Ib. 
Hy ae rng bir) 
Phosphorus, yellow. .............0.+- Ib. 
Potassium bichromate................ tb. 


5 00 - 


21.00 - 
23.00 - 
31.00 - 


eeeee 


19.00 
“*"09 


ree segezvyeasss 


8. 2 id- $8. 423 


333 


22.00 
23.50 
22.00 


eeeee 
eeeee 


eeeee 





Less Carlots 
$0.40 - $0.45 
.3- 13} 
3.00 - 3.25 
5.50 - 6.00 
10.50 - 10.75 
134-14 
14-14 
.44}- 45 
1.60 - 1.75 
.12 - .12) 
1th- 12 

06 - 07 
4.50 - 5.00 
"07 - —-.07) 
.07)- = .07; 
17 - 18 
14 - 18 
.27 - 35 
1.75- 1.90 
11.00 — 13.00 
13.00 -— 15.00 
22.50 - 23.00 
24.00 - 24.50 
33.00 - 34.00 
ae 85 
.50 - 35 
.263- 28 
1.30 - 1.40 
4.65 - 4.75 
"85 - 
7 - 38 
.04 - 04; 
.04)- 04; 
.1h- 12) 
.023- 02} 
.03}- .04 
.08 - 08; 
.33- 35 
.08 - 09 
.063- 07) 
.07}- .08 
.074- .08 
2.30 - 2.40 
3.25 3.50 
2.50 - 3.00 
.07 - .07} 
.12 - 13 
51.00 -— 53.00 
.22 - .23 
.08)- .09; 
. 04} - 054 
""28i- 30 
*"6- 
24.50 -— 25.50 
024- _ . 025 
3.00 - 3.50 
1.40 - 1.50 
15 - 16 
68 - .70 
.064- .07) 
ui - 12 
.60 - 75 
**“964- 10 
38 - 43 
2.35 - 2.4 
"2 - C 
50 - 62 
.06 - . 064 
1.00 - ‘Lio 
40 - 42 

. 123- 134 
3.25 - 3.75 
1.50 - 1.75 
‘ja- 
3.50 - 3.00 
10 - 20 
21.00 - 22.00 
10f- —. 12! 
10 - i 
15 - 20 
08 - .08) 
1.30- 1.40 
Wo- «tT 
iib = 165 
.66- 68 
.70 - 72 
12- W2 
a) eee 
“a, °° 
0 - 35 
W2- 12 


— 
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Carlots Less Carlots 
Potassium bitartrate (cream oftartar).... Ib. $ ... - $ $0. 28}-$0. 29) at ee gel Pon nse eter seneseeseeeonesens Ib i5— .20 
Potassium bromide, granular....... 7 sess ees 16- .25 Paranitroaniline . ee tb 73 — . 80 
Potassium carbonate, U.S. P..... Ib 35 - .40 "45 - (50 Para-nitrotoluene.......... ; Ib 85 — 95 
Potassium carbonate, 80-85°,....___ Ib 05 — .05} (06 - .06) Para-phenylenediamine core Ib 1.70 1.75 
Pctassium chlorate, crystals ib .07}- .08 .08)- .10 Para-toluidine. .. .. rhene Ib Li te 
Potassium cyanide... Ib oe : 26 “28 Phthalic anhydride NATE Ib. SD om 60 
Potassium hydroxide (caustic potash).... Ib 04} - 05 .053- .06 Phenol, U. 5. P., drums . Ib. 09}— iI 
Potassium muriate, 80°; + Ree ton 42.50 - 45.00 Mages Pyridine. vee gal 2.00 3.50 
Potassium jodide..................+-.- Gece: -. 2.75 -'3.60 Resoreinol, technical. Ib 1 60 1.65 
Potassium nitrate............... Ss 09i- .09) 10 - .123 Resorcinol, pure... Ib. 2 25 2.30 
Potassium permanganate............... Ib. .25 - 26 .264- .27 Salicylic aci at , in bbls Ib 19 22 
Potassium prussiate, red........... 28- .29 :29)- .30 Salicylic acid, U.S. P Ib 20 25 
Pctassium prussiate, yellow. ae ae Ib. 21 - 22 223- 23 | ieee RITE lb 60 75 
Potassium sulphate (powdered) . per unit ~.... -... ;m-1.8 Solvent naphtha, water-white, in drums, 100 gal gal 25 28 
Rochelle salts (see sodium potas tartrate) .... ... ae ont -. Solvent naphtha, crude, heavy, in drums, 100 gal gal 14 16 
salammoniac (see ammonium chloride) . kee otha amon aot Sulphanilic acid, crude : lb 27 30 
Sal soda (see sodium carbonate) sy Oe ake Was ae i ae Tolidine. . . ib 1 25 2 
Salt cake. savessseetancec....- .....+ ... EES Pee... : lb 40 45 
Silver eyanide..... 2022 eee eli cll on felt. = lle.. 235. - 1.38 Toluene, in tank cars ' gal 25 28 
Silver nitrate................ ee 4ih-  .42 Toluene, in drums. eer 28 31 
Soda ash light ........ ch 00 th. 2515 — 220° 2125 - 275 Xyllidines, drums, 100 gal lb 40 45 
Soda ash, dense......... eee, | 2.35 — 2.40 2.45 - 2.70 Xylene, pure, in drums gal 40 45 
Sodium acetate............... dag Ib 04 04: 04)- .05 Xylene, pure, in tank cars gal 45 
Sodium bicarbonate......... cae 100 Ib 2.25 - 2.40 2.56 = 2.75 Xylene, commercial, in drums, 100 gal gal 33 35 
Sodium bichromate. ... SS 08 —- 08) .08)- .09 Xylene, commercial, in tank cars gal 30 
Sodium peuapnete (nitre cake) .. .. ton 5.00 - 5.25 5.8 - 6.50 
Sodium bisulphite powdered, U.S ee Ib .043- 05 .05} . 06 law 
Sodium borate (borax)................. Ib ‘05° 06 "06:- 062 Waxes 
= ——_ (sa! soda)... .. 100 > ae 2 f 2 = cm 3. Prices based on original packages in large quantities 
Sodium cyanide....................... Ib "19}- 21° 22 - .30 Beeswax, refined, dark. tte eeeeees 7 Ib $0.24 — $0.25 
PT: <cancntseeunedsesees Ib We 1 12 - .13 Beeswax, refined, light tteeeeeees Ib 28 . 30 
Sodium hydroxide (caustic soda)... . . 100 Ib. 3.90 = 3.95 4.00 -— 4.60 Beeswax, white pure . eee Ib 36 42 
Sodium hypesuiphite peaiebntevarnn I> ee 03} 033. Carnauba, Flora................. . Ib 48 50 
Sodium nitr: te. aida nuedesihnies 100 Ih. 2.10 - 2.30 - ... Carnauba, No. 2, North Country sesseveees Ib 25 20 
Sodium nitrite... oe a ae 97 - (07; ‘073 08 Carnauba, No. 3, I SR caccenectessdxces OM 15 16 
Sodium peroxide, powdered. .... ae Ib 25- .26 .27 - .30 JAPAN. 0... eeeeeeeee ccc ceeeees ett e eee e renee Ib 18} 20 
Sodium phosphate, dibasic... ... Ih 04:- 04) ‘05 - .05; Montan, crude.......... Sessesenezeees Uh 06} 06} 
sodium potassium tartrate (Rochelle salts) : cals fe ee ge Paraffine waxes, crude match wax (white) 105-110 
Sodium prussiate, yellow... tij- .42 12)}- 13 ee a + . BD 03) 03) 
sodium silicate, solution (40 deg.) .. .. . 100 It 1.00 - 1.15 1.25 - 1.40 Pars aifine waxes, crude, scale 124-126 m.p........... Ib 02; 
Sodium silicate, solution (60deg.)........ Il .023- .03 03}- 03; Paraffine waxes, refined, 118-120 m.p...........++. Ib 03 - 034 
Sodium sulphate,crystals(Glauber’s salt) 100!bs. 1.50 - 1.75 2.00 - 2.25 Paraffine waxes, refined, 125 m.p teeeeeecee Tb 034 03; 
Sodium sulphide,fused,60-62 per cent(conc.) Ib “04}- 05 05}- 06 Paraffine waxes, refined, 128-130 m.p....... ore 04 04) 
Sodium sulphite, crystals. ieee ifpute, * .03;- .04 04:- 04} Paraffine waxes, refined, 133-135 m.p nyt PD 04} 05 
strontium nitrate, powdered............ Ib. 5 —- .15) 16 - 17 Paraffine waxes, refined, 135-137 m.p tees Ib 05} 06 
Sulphur chl ride, red. ...... eae Ib 07 - 073 07} 08 ‘Stearic acid, single pressed iSieceees Ib 09 
Sulphur, crude... ... ton 20.00 -22.00 poate Stearic acid, double pressed. ............ ee eeee Ib 09) 
Sulphur dioxide, liquid, ey linders extia. Ib 08 08} 09 - 10 Stearic acid, triple pressed... ........00..0005: Ib 10 10} 
Sulphur (sublimed), flour. . ‘ 100 Ib 2.25 3.10 
Sulphur, roll (brimstone) . ak bn a 2.00 - 2.75 - 
Tin bichloride, 50 per cent. .......... Ih i8 19 eet Naval Stores 
Tin oxide. ..... ensues Ib : - . 38 - 40 
Zine carbonate, precipitate... Ib 15}- .16 163-17 All prices are f.o.b. New York unless otherwise stated, and are based on 
a ae re > o - oe oae- y carload lots. The oils in 50-gal. bbls., gross weight, 500 Ib. 
BG CVEm eo ccc ce cecccece . cece oe ~ = . 
| ipa apap tata ib Wh ANS ie (19 BR ee........ teeeeees --- 280 Ib. $4.90 
Zine oxide, XX........... ees Ib 07}- 07; ee oe — 4 Sa teeeeeee 200 Ib 3.00 — § 25 
Zine sulphate............... 100 Ib 3.00 - 3.25 3.30 - 3.50 o-oo Xe” sebeeebebe ip 280 Ib $60 — 7°35 
WOE OUNE, BMe noc ccnsccccccceesqees 280 Ib 6.258 — .. 
— of turpentine... agsovesss ch adda gal 62 — 
TT. ood turpentine, steam dist ............. gal 60 — 
. a s Coal Tar Products ; = Wood turpentine, dest. dist............. gal 5s — 
NOTE—The following prices are for original packages in large quantities: Pine tar pitch, bbl..... i ‘ 200 Ib a an 
Tar, kilo ad, bbl. (500 ib). i wei bbl er - 11.50 
Alpha-naphthol, crude............ Ib 1.10 — $1.15 I TE, a raeseoteencseseeeesae : 500 Ib ~ 11.50 
Alpha-naphthol, refined............. : Ib 1.25 — 1.30 Rosin oil, first run. arate ete a erick Gr wit ens gal 6S aw ; 
Alpha-naphthylamine. . PER TS ‘ Ib 35 40 Rosin oil, second run. rere, TTT Tee iT Try gal 37 - 
Aniline oil, drums extra............... ; si Ib 18 — 21 Rosin oil, third run. scocee OM 41 — 
8, repniice a e 25 — 28 ‘Pine oil, steam dist., sp.gr., 0.930-0.940........0..0...., . gal $1.80 
Anthracene, 80% = drums (100 Ib.)............ Ib 75— 1.00 Pine oil, pure, dest. dist...............-0+000: error gal 1.50 
Benzaldehyde U.S.P............. Seam eine Ib 1.00 — 1.25 Pine tar oil, ref., sp.gr. 1.025-1.035. ‘ gal. 46 
Benzidine, base............. ae Eee ak Ib 1.00 — 1.10 Pine tar oil, crude, sp.gr.1.025-1.035 tank cars f.6 b. Jacksonville, 
Benzidine sulphate............... Se kite Ib 75 — 85 PE ddnc dA nthPIASehicdeNe Kees bbs eeetes cheant gal 35 
Benzoie acid, U.S.P....... MLA ELE IGA Ib .60— .65 Pine tar oil, double ref., sp.gr. 0.965-0.990. 5 Sane ga! 75 
Benzoate of soda, U.S.P... _ Ib 3 ao 60 Pine tar, ref., thin, sp.gr., 1.080-1.960. (ie. aebaen gal 35 
Benzene, pure, water- white, in drums (100 gi al.)... gal .27 - 32 Turpentine, crude, sp. gr., 0.900-0 Tere a sas gal 1.20 
Benzene, 0%, in drums (100 a We aida bist aee tesco al .25 — .28 Hardwood oil, f.o.b. Mich., sp.gr., 0.960-0.990. . tee - gal 35 
Renzy! chloride, 95-97, refined . PER: a= POE SUOMI, COE, oo ic cc navccsevesurevcssocsesees gal. 52 
Benzyl chloride, tech................. RSA: 20 — .23 
Beta-naphthol benzoate ................ naka Ib 3.50— 4.00 
Bete nor as. ED AE A Leap sa > 3 - of Solvents 
eta-naphthol, tec ar eee . — ‘ 
Reta- oaanet yla mine, sublimed. i re .. Ib 1.75 - 1.80 i, Cr CR scans ccee ce eeneneeenneseeexe gal. $0.37 
Cresol, pr 8. P., in drums (100 se re Ib 16 - 18 FOE Gis CURES HE. CEE BD cc vvecccccvccccesseesesocsces gal 35 
( rtho-eresol, in drums (100 Ib.)..... eapie 25 - 27 68-70 deg., steel bbls. (85 Ib.) . 1... cece eee e eee eeeenes gal 34 
Cresylie acid, 97-99%, straw color, in drums......... gal 68 75 V. M. and P. naphtha, steel bbls. (85 Ib.) ..........0.0005-: gal. 23 
Cre - acid, ere dark, in drums. Pb i ES eal ° - . 
resylic acid, 50%, first quality, drums............. ga . 
I oe ccbhaseegiatesecs radeon 06 - 09 Crude Rubber 
Dicthy eet cae pide knehinihen cone ie nee 1.20 - 1.25 
oc tc unéininat 0b0 00269040560 cage Ib. 45 — 55 Pata —Uprive? Bat... cc cccccccsecscccccvscves Ib. $0.16 17 
DRMAIORGRSORO. «..occcccsccccess SpE ae .26 .28 Upriver coarse. EE a .09 093 
Dinitroclorbensene..............ccccececces —s ~ .20 30 Upriver caucho ball. ph ds Canale bw Rawe Ib 13 — 12 
Dinitronaphthalene. . Cena rnerns Sey — 30 40 Plantation—First latex crepe.............. ae 4 — 
Dinitrophenol. . . . . sadsieics neue swe en Ib 35 .40 Ribbed smoked sheets. ................005 Ib 12 124 
Dinitrotoluene........ eye lb. 27 — - .30 Brown crepe, thin, clean. ietvikeecania ae 15 
Dip oil, 25%, ear lots, in drums ee ... gal 40 45 yp ~~) gee tate Ib 17 
Diphenylamine . a OF ere 65 — .70 
H-acid eres — aed ee ea | 1 #: 1.25 
leta-phenylenediamine . “OS ventiie ae 1.1 - 1.20 s 
Neti edi re tae : , ee 12 - 14 Oils 
Mon oethylaniline... R Ib 1.75 — 1.85 VEGETABLE 
Nah ee — in obls. : ; > ‘t— 8 The following prices are f.o.b. New York for carload lots. 
Napl thalene, balls. Ib 08 — 094 Castor oil, No. 3, in bbls............. — * $0.09, — $0.09} 
Nap hthionie acid, crude : lb 70 — 75 Castor oil, AA, in ails tir 6 écntve . aa 10) a 
Nitrobenzene......... +a ss * 12 — 15 China wood oil, in bbls. (f.o.b. Pac. coast)..... Ib 12° 125 
Nitro-naphthalene. .. . . ag Ib 3 — 35 Cocoanut oil, Ceylon grade, in bbls Ib 09 10 
Nitro-toluene........ ; Ib 16 — 18 Cocoanut oil, Cochin grade, in bbls Ib. 10 i 
Ortho-amidophenol. . vai een 3.10— 3.20 Corn oil, crude, in bbls... . ents Ib. 08; - 08} 
Ortho-dichlor-benzene.......... eye ib. 15— .20 Cottonseed oil, crude (f. 0. b. mill) Ib. 063 — 07 
Orth o-nitro-phenol. . ; Ib 80 — .85 Cottonseed oil, summer yellow ; ‘ Ib. 08; — 09 
Ortho-nitro-toluene. . . wituiees ea ; Ib 5 — .20 Cottonseed oil, winter yellow : Ib. 09; — vee 
Ortho-toluidine...............-. SIG a ae . a .20 — .25 Linseed oil, raw, car lots (domestic) ............ gal 75> — 76 
Para-amidophenoi, base. . ee ee ide uty a 1.40— 1.45 Linseed oil, raw, tank cars (domestic) . aca gal 69 = 70 
Para-amidophenol, HC1. - Ib. 1.60 — 1.75 Linseed oil, in 5-bb! lots (domestie) . shade gal 7 = 78 
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Olive oil, Denatured gal $1.10 
Palm, Lagos.... lb 07 
Palm, Niger Ib 05} 
Peanut oil, crude, tank cars «f.o.b. mil! lb 07 
Peanut oil, refined, in bbls Ib 10 
Rapeseed oil, refined in bb gal 88 
Rapeseed oil, b!own, in bbIs al 92 
Soya bean oil (Manchurian), in bbls. N. \ b 08} 
Sova bean oil, tank cars, f.o.b., Pacific coast lb 06} 
FISH 
Light pressed menhaden gal $0.40 
Yellow bleached menhaden gal 42 
White bleached meniaden gal 44 
Biown menhader gal 48 
Miscellaneous Materials 
\!l f.0.b. New York Unless Otherwise Stated 
Barvtes, ground, white, f.o.b. Kings Creek, &. ¢ net ton $24.00 
Barytes, ground, off color, f.0.b. Kings Creel et to 22.00 
Barytes, crude, 88°,( 94, ba., Kings Cree! net tor 10 00 
Barytes, floated, f.o.b. St. Louis net tor 26.50 
Barytes, crude, first grade, Missouri net ton 7.00 
Blane fixe, dry lb 04} 
Blane fixe, pulp net ton 45.00 
Casein Ib 06} 
Chalk, domestic, extra light b 04} 
Chalk, domestic, hight b 04 
Chalk, domestic, hea 03} 
Chali, English, extra light i 044 
Chalk, English, light ! 04} 
Chalk, English, dense j 04 
China clay (kaolin) erude, f.o.b. mines, C.corg ret ton 6 50 
Chi a clay (kaoli ) washed, f.0.b. Georgia ret ton 9 00 
China clay (kaolin) powdered, f.o.b. Georgia ret ton 13.00 
( ‘hina lay (kaolin) crude f.o.b \ irginia point net ton 8.00 
China lay (kaolin) ground, f.o.b. Virginia point net ton 13.00 
China cjay (kaolin), imported, lump — net ton 12.00 
China clay (kaolin), in ported, powdered net ton 25.00 
Feldspar, crude, f.o.b. Mary land and North Caro- 
lina points : net ton 5 00 
Feldspar, crude, f.o.b. Maine. net ton 7.50 
Feldspar, ground, f.o.b. Maine. net ton 21.00 
Feldspar, ground, f.o.b. North Carolina net ton 17.00 
Feldspar, ground, fo.b. N. Y. State net ton 17.00 
Feldepar, ground, f.o.b. Baltimore net ton 27.00 
Fullers earth, f.o.b. Mii es net ton 16.00 
Pullers earth, granular, f.o.b. I» net ton 15.00 
Fullers earth, po wdered, f.0.b. Fla net ton 18.00 
Pullers earth, imported, powdered net ton 24.00 
Graphite, Ceylon lump, first quali y Ib 06 
Graphite, Ceylon chip....... Ib 04} 
Graphite, Ligh grade amorphcus crude lb. 00} 
Magnesi.e, calcined per tor 66 00 
umice tone, imported, lump ; 03 
Pumice stone, domestic lump Ib 05 
Pumice stone, ground Ib. 06 
(Quarts (acid tower) first to head, f.o.b. Baltimore.. net ton 
Quarts (acid tower) 1}@ 2 in., f.o.b. Baltimore net ton 
Quartz (acid tower) rice, f.o b. Baltimore net ton , 
Quartz, lump, f.o.b. North Carolina net ton 5.00 
Shellac, orange fine ae 52 
Shellac, orange superfine ‘ ° 55 
Shellac, ~ (. garnet . Ib 44 
Shellac, I. N Ib 45 
Soapstone ton 12.00 
Sodium chloride long ton 12. 50 
lale, paper-making grades, f.o.b. Vermont ton 11.00 
lale, roofing grades, f.o.b. Vermont ton 8.50 
rale, rubber grades, f.o.b. Vermont ton 11.60 
Tale, powdered, Southern, f.o.b. cars ton 10.60 
Tale, imported ton 30.00 
Tale, California talcum powder grade ton 18.00 
Refractories 
Bauxite brick, 56% Al, f.o.b. Pittsburgh. .............. 
Carborundum refractory brick, 9-in.... lesg than earlot See 
Chrome brick, f.0.b. Eastern shipping i net ton 
Chrome ce ment, To ee net ton 
Chrome cement, 40-45% Cro Ys ‘sacks, in car lots, f.o.b. 
Eastern shipping EI 6 o:k0s6 cnenee ees net ton 
Fireclay brick, Is* quality, 9-in. shapes, f.o b. P ennsy!|- 
vania, Ohio ‘an d Kentucky works 1,000 
Fireclay brick, 2nd quality, 9-in. shapes, ‘f.o.b. P soepeel 
vania, Ohio ‘and Kentucky works... .. 1,000 
Magnesite brick, 9in. erat alate ate net ton 
Magnesite brick, 9-in. arches, wedges and keys. ...... net ton 
Magnesite brick, soaps and splits... .. — net ton 
Silica brick, 9-in. sizes, f.0.b. C hicago district. ,000 
Silica brick, 9-in. sizes, f.o.b. Birmingham district 1,000 
Silica brick, 9-in. sizes, f.o.b. Mt. Union, Pa......... 1,000 
Ferro-Alloys 
All f.0.b. Works 
Perro-titanium, 15-18°%, f.o.b. Niagara Falls, 
N.Y hanna : net ton $200.00 
Ferrochrome per lb. of Cr. contained, 6-8 
earbon, carlots oe Ib. 14 
Ferrochrome, per Ib. of Cr. contained, 46°; 
earbon, ¢ irlots Ib. 15 
lerromanganese, 76-80°) Mn, domestic net ton 65.00 
Ferromanganese, 76-80% Mn, English net ton 65.00 
Spiegeleisen, 18 2"; Mn ° ee net ton 26 00 
Ferromolybdenum, 50-60% Mo, per lb. of Mo !b 2.50 
Ferrodlicon, 10-15 : net ton 40.00 
Ferrosilicon, 50°; net ton 65.00 
Ferroalicon, 75 Be. ton 135.00 
Ferrotungsten, 70-80°;, per 'b. of contained W Ib. 45 
Ferrouranium, 35-50% of U, per lb.of U content Ib 6.00 
Ferrovanadium, 30-40% per Ib. of contained V. Ib 4.25 
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Ores and Semi-finished Products 


All f.o.b. New York, 


Bauxite, 52% Al content 


Chrome ore, Calif. concentrates, 50° min. 
CreO3 oe eee ee et eee 

Chrome ore, 50% Cro ds, ’ fo. b. Atlantic ses- 
as ¢c nae eubndnens hae baibs 

Coke, foundry, PSS 

Coke, furnace, f.o.b. ovens............ 

Coke, petroleum, refinery, Atlantic seaboard 

Fluorspar, lump, f.o.b, mines, New Mexico 

Fluorspar, standard, domestic washed 


gravel 
Kentucky and Illinois mines. yf 
Iimenite, 52° TiQe, per lb. ore , 
Manganese ore, 50% Mn, c.i.f. Atlantic seaport ‘ 
Manganese ore, chemical (MnOs)... 
Molybdenite, 85°; Mos, per Ib of MoSe, i. 
Monazite, per unit of ThOs, c.i.f., Atlantic seaport 
Pyrites, Spanish, fines, e. if. Atlantic seaport 
Pyrites, Spanish, furnace size, c.i.f. Atlantic sea- 


Ga oh 00 6c cheen sce en sacstaseseggececcns 
Pyrites, domestic, fines, f.0.b. mines, Ga....... 
Rutile, 95% TiOs per Ib. Rr aes 


lungsten, scheelite, 60° WOs3 and over, per unit 
of WOs3 “=~ heap a opariiapalaaie 
Tungsten, Wolframite, 60% WO; and over, 
unit of WOs, N. Y. c. 
Uranium ore (carnotite) 
Uranium oxide, 96°, per 
Vanadium pe ntoxide, 99%, 
Vanadium ore, per Ib. of Vat Vs ‘contained. 
Zircon, washed, iron free 


per 


ner Ib. of U 208, : 
b. contained U's. 


Non-Ferrous Me 
New York Markets 


Copper, electrolytic. .... 
Aluminum, 98 to 99 per cent 
Antimony, wholesale lots, Chinese a 
Nickel, ordinary (ingot) 
Nickel, electrolytic 

Monel metal, spot and bl. eks 
Monel meta! ingots 

Monel metal, sheet bars 

Tin, 5-ton lots, Straits. 
Lead, New York, spot 

Lead, E. St. Louis, spot 
Zine, spot, New York 

Zinc, spot, E. St. Louis 


ard Japanese 


OTHER METALS 
Silver fc ~~ maeds 
Cadm es 
Bismuth (500 Ib. lots) 
Cobalt 

Magnesium (f.o.b. Philadelphia) 
Platinum 
Iridium 
Palladium 
Mercury 


FINISHED METAI 


Copper sheets, hot rolled. . . pase ae hak 


net tor 
unit 


unit 
rhe 
net 
net 
net 


tor 
ton 
ton 
ton 


net 
Ib 
unit 
ne 
Ib 
unt 
unit 


ton 


tor 


unit 
unit 


tals 


75 |b 


Unless Otherwise Stated 


No. 8 








8 00 $10 00 
;o— 33 
0 — 33 
400 4 50 
2.75 3 00 
14.00 15. 00 
12 50 
20 00 
Ol 01 
22 
50 00 55.00 
55 60 
30 «+00 
12 12 
12 12 
» 
2.7 3 00 
3 32 
1.50 2 50 
2.25 2 50 
12.00 14.00 
1.90 
3 
Cents per | 
75@ 12 00 
24 Sfa 25 
4 
41 00 
44 } 
4) ) 
2p 125 
4 40) 
4 20 42 
4 55 
4 20 
oz $ ‘ 
lb 1 00-1 25 
lb 5010 1 55 
Ib 5 00m 3 25 
Ib 1 25 
oz 72 001075 00 
oz to0 00.170 00 
oz 53 00-55. 00 
I 43 59-45 00 


» PRODUCTS 


Warehouse Price 
Cents per |b 
19 75 20 00 


ns ccaagenatts kawhdubhatddaseeeeadas 27 25(@27 50 
i an teh bd web ene khee kee teen ee ahem 18 50er 19 00 
I ot ndns pede enesdaventcoosinhekenns lo 75 
SE EE ES Set ape repre. pam es 1375 
Low brass wire 18 25 
Low brass rods ala Miceli ire ideahin cng bala e ie arene e 18 25 
vc ceteeeascesseucteses 27 00 
Brazed bronze tubing 31°75 
Seamless copper tubing 20 0° 
Seamless high brass tubing 18 50 
OLD METALS—The following are the dealers’ purchasing prices in cents pet 
pound: 
New York 
Current Cleveland (Chicago 
Copper, heavy and crucible 9 00@ 9 25 9 25 > 50 
Copper, heavy and wire 8 25@ 8.50 8 50 8 50 
Copper, light and bottoms 7 00@ 7 25 7 50 7 25 
Lead, heavy 3 00a, 3.25 3.25 25 
Lead, tea 2.25@ 2.35 2.20 2 25 
Brass, heavy. 4.00@ 4 25 4.50 » 00 
Brass, light... .. 3. 00@ 3 25 3.25 3 50 
No. | yellow brass turnings 3.75@ 4.00 4.25 4 50 
Zinc. boven ah 2.00@ 2.25 2 00 2.25 
Structural Material 
The following base prices per 100 Ib. aref or structural shapes 3in by fin ane 
arger, and plates } in «nd heavier, from jobbers’ warehouses in the cities named 
New York Clevelam! hicago 
Structural shapes $2.18 $3 00 $5 00 
S ft steel bars 2 18 2 80 : 80 
Soft steel bar shape< 2.18 2 90 : 0 
Soft stee] bands 2 50 3 20 3 20 
Plates, } to Vin. thick...... ........ 2.18 3.00 3 00 
‘ew 


*Add 15e per 100 |b f r trueking t 


Yerk and Brooklyn 


Jersey City and 10e for delivery 
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Industrial 


Financial, Construction and Manufacturers’ News 








Construction and 
Operation 


Arkansas 
EL DORADO—The Arkansas’ Royalty 
(o., Little Rock, is planning for the con- 
struction of a new gasoline-refining pian 
at El Dorado, with initial capacity of about 
000 gal. per day Lee Miles is president 


California 

PASADENA The Pasadena Military 
Academy, Oak Knoll, has preliminary plans 
under way for the installation of a com- 
plete chemical and scientific laboratory at 
the institution 

MONTEREY—R. F. Angulo, Santa Bar- 
bara, Cal., manufacturer of ceramic tile 
products, is planning for the construction 
of a new plant in the vicinity of Monterey 
Clay properties suitable for tile produc- 
tion have been acquired in this section 

LOS ANGELES—The California Gyp- 
sum Corp., 731 Pacific Finance Bldg., is 
planning for the erection of qa new plant 
at Coyote Wells, Imperial County, for the 
manufacture of gypsum products The 
plant is estimated to cost about $650,000 
with machinery, and will consist of a 
crushing plant, with mining machinery, to 
cost approximately $100,000; plaster mill 
and auxiliary buildings costing $350,000; 
and railroad line construction to make con- 
nection wih the San Diego & Arizona R.R., 
estimated to cost $200,000. R. W. Water- 
man is construction engineer. 


° 
Connecticut 
STAMFORD—The Yale & Towne Mfg 
Co., manufacturer of locks, builders’ hard- 
ware, ete., has commenced the installation 
of a new annealing department at its 
plant, to be used for truck bearing pro- 
duction and other construction. The plant. 
comprising an arched tunnel, will be elec- 
trically operated. A new 2-ton electric 
furnace has been installed for the manu- 
facture of steel and malleable iron cast- 
ings, heretofore purchased from outside 
sources. It is proposed to operate the fur- 
nace under 4 heats a day, or with total 
output of eight tons of material for the 


period. 
. 
Florida 

TAMPA—The Peninsula Tire & Rubber 
Co. is perfecting plans for the erection of 
its new local plant for the manufacture 
of tires and other rubber products The 
main building will be two-story, 100 x 300 
ft.. with two smaller structures, each about 
60 x 60 ft. The plant will be equipped for 
an initial output of about 300 tires per day, 
and is estimated to cost approximately 
$200,000. The company was incorporated 
recently with qa capital of $1,000,000. A. H 
Van Auken is general manager 


Illinois 

CHICAGO—The G. A. Ball Bearing Co. 
3051 West Lake St., manufacturer of steel 
ball bearings, will take bids at once for 
the erection of its proposed one-storv addi- 
tion, 208 x 230 ft., at West Lake St., and 
\lbany Ave., estimated to cost about $65,- 
00. Burrett H. Stephens, 37 West Van 
Buren St., is architect. 


Indiana 


INDIANA HARBOR—The Inland Steel 
has commenced surveys of its property 
Portage Township. Porter County, 

Where recent purchases totaling about 640 
cres of land have been made. The site 

Will be used for the construction of a new 

Steel works. No announcement has been 
ide as to when construction will be in- 

augurated. 

JASPER—Louis Mehringer, receiver for 
Jasper Tire & Rubber Co., has ar- 

ranged for the sale of the . company’s 

property. 


’ 
} 


Kentucky 
PADUCAH—The Ohio-Kentucky Fluor- 
Siar & Lead Corp., City National Bank 
Bidg.. recently formed with a capital of 





a os 





$1,000,000, has leased the properties of the 
North American Fluorspar & Lead Corp, 
at Smithland, Ky., and plans extensive de- 
velopment of the site, aggregating about 


1,000 acres. A plant will be established to 
develop a daily production of about 100 
tons of lead and fluorspar T. J. Cimy ts 


president and F. B. Moodie, vice-president 
and general manager 


Louisiana 

BASTROP—The Bastrop Pu'p & VDaper 
Co. is planning to begin operations at its 
new local pulp and paper mill, now in 
course of erection, early in October, and 
work is being pushed for the completior 
of the plant. The mill will have an initial 
output of about 60 tons of pulp. drv 
weight every twenty-four hours, and will 
represent an investment in excess of $600,- 
000, The company is affiliated with the 
Kansas City Packing Box Co. and the 
‘ sas City Fiber Box Co., both of Kansas 
City, Mo., with L. H. Fox heading all thre: 
organizations. The entire output of the 
new pulp and paper mill will be utilized at 
the Kansas City mills 

LEESVILLE—The Louisiana Oil Refin 
ing Co. and the Caddo-Central Oil & Re 
fining Co. will rebuild the portions of thei 
local plants, recently damaged by fire, with 
loss reported at $22,000 


Massachusetts 

LOWELL—The Wamesit Chemical Co 
recently incorporated with a capital of 
$100,000, has acquired the entire plant and 
business of the Avery Chemical Co‘, and 
operations in the future will be conducted 
by the new organization. George Stevens 
is president, and John H. Murphy, 8 Shat- 
tick St., treasurer 

GARDNER—Otto W. Siebert, until re- 
cently connected with the Bay State Metal 
Wheel Co. and the Children’s Vehicle Corp., 
both of East Templeton, Mass., has leased 
the Wright proprty on Main St., and a 
building in the vicinity on Logan St., for 
the establishment of a new plant for the 
manufacture of fiber vehicles for children, 
and other fiber specialties The structures 
will be remodeled and improved, and ma- 





chinery installed at an early date. It is 
proposed to have the new works ready for 
service during the fall. At a later date 


within the coming year, it is planned to 
construct an entirely new plant in this sec- 
tion for the same character of production 


Maryland 

BALTIMORE—The American Sugar Re- 
fining Co., 117 Wall St.. New York, is ar- 
ranging for the operation of its new sugar 
mill in the Locust Point district, Balti- 
more, early in the coming year. Construc 
tion work is being pushed and machinery 
will be installed as soon as the buildings 
are ready. The plant will represent an 
investment of about $8,000,000 and give 
employment to more than 2,000 operatives 


> >: 
Michigan 

NILES—tThe Hercules Steel Post Co., is 
having plans prepared for a new local 
plant, to be one-story, 50 x 250 ft.. and 
estimated to cost about $25,000. Erection 
will be commenced at an early date. G. J. 
’ammel, secretary of the local Chamber 
of Commerce, is handling the details of the 
project, 

Minnesota 

DULUTH—The Minneapolis Steel Co., a 
subsidiary of the United States Steel Corp. 
has acquired a tract of land totaling about 
330 acres in the vicinity of its plant in 
the Morgan Park section. The acquisition 
gives the company control of the water- 
frontagé along the St. Louis River, between 
New Duluth and the present works. It is 
said that the site will be used for ad 
tions to the steel plant, with cost estimated 
in excess of $5,000,000, 


Missouri 
JOPLIN—The Nichols Wire & Sheet 
Metal Co. Tenth and Missouri Sts. has 
plans under way for the erection of a 1- 
story works building, 50 x 200 ft., at 513 
East Fifth St 
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Montana 
BUTTE—The Anaconda Copper Min 
Co. is said to be planning for the erectio 
of a new wire insulating plant at Great 
Falls, to be used in connectior witt t 
copper wire and rod mill here 


Nevada 
MINA—The Mina Mercury Co, has cot 
struction under way on two new retorts iat 
its plant to increase the output to fou 
flasks of quicksilver daily 


Newfoundland 
ST. JOHN'’S—The A. E. Rex s CO 
sidering the rebuilding of its pulp mill a 
Bishop's Falls, destroyed by fire July 


with heavy loss 


New York 
BUFFALO—The troquois Natur: (jas 
Co., Iroquois Bldg., has tentative plans 
under way for the construction of qa new 
artificial gas plant, estimated to cost about 
$4,000,000 The proposed plant will Ih 
operated in conjunction with the company’s 


natural gas system Application is) now 
before the Public Service Commuissiot! for 


the acquisition of the local gas properties 
of W. J. Judge, Buffalo Gas ¢ , { 
Iroquois company 


Ohio 


TOLEDO The Spitzer Paper ON Co 
3051 Monroe St., is taking bids for 1 
construction of a 3-story additior ox § 
ft.. estimated to cost about $50,000, George 
B. Rheinfrank, Gardner Bldg is architec 
and engineer Lyman Spitzer is president 

TOLEDO—The Libbey Glass Co. will it 
crease its. working force ly thout TOD 


operatives, effective at once 
ployees at the plant will comprise the ma 
jority of the greater working force 


CLEVELAND—The Internationa Stee 
Tire Co., 15702 Waterloo Rad s considering 
tentative plans for the erection of a m * 
plant on Waterloo Rd It is proposed to 
commence construction during the coming 


fall. W. P. Day is president and T. J 


Lavan, company address, engineet 
SHELBY—The Shelby Sales Book © 
manufacturer of paper = specialties has 


awarded a contract to the ID). Mohler Con 
struction Co., West First St Mansfield 
©., for the erection of a 1- and 2-story ad 
dition to its plant Construction w Ive 
commenced at once 


Oklahoma 


LAWTON—A, L. Lund, Lawtor ind as 
sociates are planning for the immediat: 
establishment of a new paint manufactur 
ing plant, with initial daily output of about 
1,000 gal. of material. 


Pennsylvania 
BROWNSVILLE—The Brownsville Win 
dow Glass Co. is planning for the rebuild 
ing of its plant, destroyed by fire Aug. 6 
with loss estimated at about s300,000, in 
cluding machinery W. S. Phillips is gen 


eral manager. 


Texas 

MEXIA—O. H. Foste Dreekrenridge 
Tex., and associates are organizing a new 
company to construct and operate an oil 
refinery at Mexia. A tract of about fifty 
acres of land has been secured in the 
northern section of the borough, and plans 
are under way for a refinery to cost about 
$400,000. 

TEXAS CITY—The Swiftsure Petroleum 
Co., Houston, Tex., is planning for the con- 
struction of a new topping plant at its 
works at Texas City, comprising the former 
plant of the Bennett Petroleum Co. re- 
cently acquired, Mills Bennett is president 


° es 
Virginia 
RICHMON D—The Richmond 
Metal Works are planning for the rebuild- 
ing of the portion of their plant recently 
destroyed by fire. 


° — 
West Virginia 
WHEELING—tThe Bonita Art Ginss Co 
recently organized with a capital of $100, 
000, has plans under way for the erection 
of a new local plant, consisting of two 
buildings, each about 60 x SO ft (eorge 
Kk. House is president, and Otto Jaeger 
secretary-treasurer and manager 
MORGANTOW N—The United 
Window Glass Co. is arranging for a re- 
sumption of operations at its local plant, 
known as the Seneca Works, on Aug. 25 
It is proposed to develop capacity output 

in about a month 


Pressed 


States 
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Capital Increases, etc. 


THE ScopeL-MILLER CHEMICAL Co., Roch- 
ester, N. Y., has filed notice of increase in 
capital from $20,000 to $60,000. 

THe NATIONAL INDEPENDENT OIL 
York, Pa., a Delaware corporation, 
filed notice of increase in capital 
$200,000 to $500,000 

THe CoLuMBUS 
Ind., has filed 
to $25,000 

THE SovuTHERN Evectro STEEL Co., 
Lynchburg, Va., has increased its capital 
to $100,000. Joseph Keyser is president. 

THe IMPERIAL WALL PAPER Co., Queens- 
bury, N. Y., manufacturer of paper prod- 
icts, has increased its capital from $750,000 
to $900,000, 


Co., 
has 
from 


Founpry Co., Columbus, 
notice of increase in capital 


KEINER-WILLIAMS . 

Brooklyn, N. Y., manufacturer of 
tamped metal products, has filed notice of 
nerease in capital from $300,000 to $500,- 
me 


STAMPING Co 


THE GIBSON-ZAHNISHER 
Delaware corporation, has 
rganization to operate in 
ipital of $300,000, for the 
il products J. F. James, 
epresents the company 


Or Corp., a 
filed notice of 
New York, with 
manufacture of 
901 Fifth Ave 





New Companies 


RICHDALE Orn Corp., Boston, Mass 
incorporated with a capital of 
$100,000 to manufacture oil products. Wil- 
liam G. Todd is president and John F. 
Ryan, 18 Tremont St., treasurer. 

THE INDEPENDENT PAPER MILLS, INC., 
Brooklyn, N. Y., has been incorporated with 

capital of $50,000 to manufacture paper 
products The are P. W 
Horwitt, L. Laveck Latham, 
broadway, New York 
KANE CHEMICAL Co., 
chartered under 
nanufacture chemicals and chemical by- 
products The incorporators are a mb © 
real, Louis Salinger and Charles E. Heck- 
ler, Room 1515, 111 West Monroe St. 

THE Reznotrr Corp., Alden (Erie Co.), 
N. Y., has been incorporated with a capital 
f $30,000, to manufacture molded and 
omposition products. The incorporators 
ire H. M. Dent, C. E. Leffel and F. J 
Moore, Alden. The company is represented 
by A. W. Plumley, Mutual Life Bldg., Buf- 
fulo, N _ a 

THe PANHANDLE Brick & TILE 
\marillo, Tex., has been incorporated 

capital of $80,000 to manufacture 
tile and other burned clay products. 
incorporators are W. C. Pope, A. 8. 
nett and H. B. Boyle, Amarillo 

THe Excet ALL PuUNcTURE-PROOF TUBE 
o,. Jersey City, N. J., has been incorpor- 
ited with a capital of $125,000 to manufac- 
ture rubber tubes for automobile tire use, 
ind other rubber products. The incorpora- 
tors are David A. Farrington, FE. L. Wil- 
ind Frank G. Schafer, 673 Summit 


is been 


incorporators 
ind D. E 280 
THE 
is been 


Chicago, Til... 
state laws to 


Co., 
with 
brick, 
The 
Stin- 


liams 
Ave 


THe Pure ALUMINUM Co. OF AMERICA, 
Inc., New York, has been incorporated with 
t capital of $100,000 to manufacture alumi- 
num products. The incorporators are H. P 
\rmstrong, B. L. Shaw and E. E. Grabo. 
The company is represented by J. M. Cole- 
man, 29 Broadway. 

THE MATTSON WirRE & MFo. Co., Market 
imd Lueas Sts., Joliet, DIL, has been char- 
tered under state laws to manufacture wire 
ind other steel products. The incorporators 
ire Jesse A. Tune, C. N. and Elmer L. 
Crouch. F. A. Hill, 314 Barber Bldg., Joliet, 
represents the company. 

THE INTERNATIONAL COTTON 
“o., Dallas, Tex., has been incorporated 
with a capital of $25,000 to manufacture 
paste, compounds and other protective solu 
tions for cotton service. The incorporators 
ire S. Van deMark, and Edgar G. Macley, 
both of Houston, Tex and Charles J. 
Hinckley, Dallas 

H. J. STein & Inc., Boston, 
has been incorporated with a capital of 
$25,000 to manufacture chemicals and affili- 
ited products Henry J. Stein, Holborn 
Street, Roxbury, Mass., is president and 
treasurer. 

THE PETRONIO CHEMICAL Co., Newark. 
N. J., has been incorporated with a capital 
of $10,000 to manufacture chemicals and 
chemical byproducts. The incorporators 
ire Muzio Petroni and Frank A. Rizzolo, 
510 Broad St 

THe dD. & C 
x. 2 


PROTECTING 


Co., 


Mass., 


SPECIALTY Co., New York, 
has been incorporated with a nominal 


capital of $5,000 to manufacture soaps, 
chemicals and affiliated products. The in- 
corporators are D. T. Clavin, C. Curtis and 
M. Lieberman. The company is represented 
by M. E. Seiling, 358 Fifth Ave. 

THE IRoQquUOIS Mra. Co. oF PENNSYLVANIA, 
Scranton, Pa., has been incorporated with a 
capital of $10,000 to manufacture paints, 
varnishes, etc. W. E. Woehrman, 6408 
Euclid Ave., Cleveland, O., is treasurer. 

THE COCHRANE CHEMICAL INDUSTRIES, 
Inc., Augusta, Me., has been incorporated 
with a capital of $10,000 to manufacture 
chemicals and chemical byproducts. E. M. 
Leavitt is president and treasurer; and §. 
L. Fogg, director, both of Augusta. 

THE CULBERSON CouNTY SULPHUR & DE- 
VELOPMENT Co., Austin, Tex., has been in- 
corporated with a capital of $30,000 to 
manufacture sulphur products and operate 
properties of this and kindred character. 
The incorporators are J. Miles} Hall, H. C. 
Morrow, Sr. and Jr., all of Austin. 

THE Grove Co., Philadelphia, Pa., has 
been incorporated with a capital of $10,000 
to manufacture chemicals and chemical by- 
products. M. A. Sherman, 1220 Herbert St., 
Frankford, Philadelphia, is treasurer. 

THe Victor LENS MrFre. Co., Camden, 
N. J,. has been incorporated with a capital 
of $125,000 to manufacture lenses and other 
precision glass products. The incorporators 
are Clifford A. Baldwin, George D. Rother- 
mel and Albert E. Burling, 520 Market St. 

THE MARL LAaMe & FERTILIZER Co., 1030 
Citizens’ National Bank Bldg., Los Angeles, 
Cal, has filed notice of organization to 
manufacture fertilizer products. A. J. and 
L. E. Robinson head the company. 

THe RYAN Or Co., Spencer, W. Va., has 
been incorporated with a capital of $50,000 
to manufacture refined oil products. The 
incorporators are Thomas P. Ryan, Spencer ; 
Charles E. and William E. Hogg, Point 
Pleasant, W. Va. 

THE LUCINDA REFINING Co., Lucinda, Pa., 
has been incorporated with a capital of 
$200,000 to manufacture refined oil prod- 
ucts. J. F. Eisworth, Lucinda, is treasurer. 

THE New ERA CONCRETE TILE Co., Cam- 
den, N. J., has been incorporated with a 
capital of 2,500 shares of stock, no par 
value, to manufacture tile, blocks and other 
molded products. The incorporators are 
Charles A. and M. M. Smith, and George 
C. Rogers. The company is represented by 
David R. Rose, 522 Market St. 

THE PENN-OLEAN Co., Olean, N. Y., has 
been incorporated with a capital of $50,000 
to manufacture refined oil products. The 
incorporators are H. C. and M. G. Fleming, 
and G. Forbes. The company is represented 
by A. J. Hastings, Olean. 

THE CAMARILLO-DOME OIL 
Park, Santa Monica, Cal., 
corporated with a _ capital 
manufacture petroleum products. 
corporators are 8S. H. Bailey, George L. 
Adams and R. R. Robbin, Santa Monica. 
The company is represented by Tanner, 
Odell & Taft, attorneys, Santa Monica. 

THE CENTRAL MAINE Brick & STONE 
Corp., Fairfield, Me., has been incorporated 
with a capital of $50,000 to manufacture 
brick and other burned clay products. De- 
sire Baker is president: and William Selt- 
zer, treasurer, both of Fairfield. 

Tue CHoctaw CoTTron Orn Co., New York, 
N. Y¥., has been incorporated under Dela- 
ware laws with capital of $1,500,000 to 
manufacture cottonseed oil and other vege- 
table oils. The company is represented by 
A. W. Britton, 65 Cedar St. 

THe NortTH MetTaAL & CHEMICAL Co., 
York, Pa., has been incorporated with a 
capital of $50,000 to manufacture chemicals 
and other products. H. B. North, York, 
is treasurer. 

F. SCHOFIELD, INc., New York, N. Y., has 
been incorporated with a capital of $100,000 
to manufacture petroleum products. The 
incorporators are F. Schofield, G. Reda and 
H. S. Leman. The company is represented 
by H. N. Wessel, 45 Cedar St. 

THE INTERBOROUGH OIL Co., New York, 
N. Y., has been incorporated with a capital 

$25,000 to manufacture refined oil prod- 
ucts. The incorporators are H. L. Schwartz, 
I. M. and M. Block. The company is rep- 
resented by S. Brandt, 347 Fifth Ave. 

THE Rep River Ort SHALE Co., Clay City, 
Ky., has been incorporated with a capital 
of $250,000 to construct and operate a new 
oil-distillation plant in this section. J. W. 
Lee, Clay City, is president. 

THE CO-OPERATIVE PAINT Co., 1315 Daisy 
Ave., Long Beach, Cal., has filed notice of 
organization to manufacture paints, var- 
nishes, etc. The company is headed by E. 
A. Smith, W. H McLean and George H. 
Evans, all of Long Beach. 


Co., Ocean 
has been in- 
of $50,000 to 
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Industrial Notes 


THE ANTI-HyYDRO WATERPROOFING Co., 
New York, has developed an applied hard- 
ener or flush-on, known as Armortop, for 
use on old floors or floors that are laid 
truly monolithic. Armortop is a_ liquid 
chemical compound that is diluted with 
equal parts of water and is applied with 
a brush. 


E. S. Crossy, sales and advertising man- 
ager for the United States & Cuban Allied 
Works Engineering Corp., has resigned to 
become manager of the Eastern district of 
the Celite Products Co., 11 Broadway, New 
York City. 

THe BarreEtTT Co. announces that since 
Aug. 1 its offices have been in its new 
building, 40 Rector St., New York City. 

Tue Georce J. HAGAN Co., Pittsburgh, 
Pa., has just completed the erection of a 
modern steel factory building adjacent to 
its foundry at Orrville, Ohio. This building 
is to be used for construction and develop- 
ment work on all types of furnaces and 
furnace equipments. 

THE AMERICAN BoscH MAGNETO 
Springfield, Mass., announces that Roy 
Davey, who has been manager of the De- 
troit branch, is now acting as manager of 
the manufacturers’ trade department. 


CorRP., 





Coming Meetings 
and Events 


AMERICAN CERAMIC Society will hold its 
twenty-first annual meeting at St. Louis, 
Feb. 27 to March 2, 1922. 

AMERICAN CHEMICAL SOCIETY, THE So- 
CIETY OF CHEMICAL INDUSTRY and _ the 
American Section of the latter society will 
hold a joint meeting in New York, Sept. 
6 to 10. 

AMERICAN GAS ASSOCIATION will hold its 
third annual convention in the Congress 
and Auditorium Hotels, Chicago, the week 
of Nov. 7. 

AMERICAN ELECTROCHEMICAL SocretTy will 
hold its fall meeting in Lake Placid, N. Y.., 
Sept. 29 and 30, and Oct. 1 

AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS will hold its annual winter meeting 
at Baltimore, Md., Dec. 6 to 9. Headquar- 
ters will be at the Southern Hotel and the 
sessions will be held in the Engineers’ Club. 

AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will hold its fall 
meeting at Wilkes-Barre, Pa., Sept. 12 to 
17. : 

AMERICAN MINING CONGRESS AND NA- 
TIONAL EXPOSITION OF MINES AND MINING 
EQUIPMENT will hold its twenty-fourth an- 
nual convention in the Coliseum, Chicago, 
Oct. 17 to 22 

AMERICAN PEAT Socrety will hold its 
fifteenth annual convention at the Hotel 
Commodore, New York City, Sept. 7, 8 and 9. 

AMERICAN SOcIETY FOR STEEL TREATING 
will hold its third annual convention and 
exhibition Sept. 19 to 24 at Indianapolis. 

THE NATIONAL EXPOSITION OF CHEMICAL 
INDUSTRIES (SEVENTH) will be held during 
the week of Sept. 12 in the Eighth Coast 
Artillery Armory, New York City. 

New JERSEY CHEMICAL Society has dis- 
continued meetings for the summer and 
will resume them in October. 

Society OF CHEMICAL INDUSTRY (BRIT- 
ISH) at the invitation of the Montreal sec- 
tion will hold its annual meeting in Mon- 
treal and other Canadian cities during the 
week of Aug. 29, 1921. 

Society OF INDUSTRIAL ENGINEERS will 
hold its fall meeting at Springfield, Mass., 
Oct. 5 to 7. 

TECHNICAL ASSOCIATION OF THE PULP AND 
PaPrerR INDUSTRY will hold its fall conven- 
tion with the American Pulp and Paper 
Mill Superintendents’ Association, at Wash- 
ington, Philadelphia, Spring Grove, York, 
York Haven, Pa., and Wilmington, Del. 
Oct. 18 to 20. 

The following meetings are scheduled to 
be held in Rumford Hall, the Chemists 
Club, New York; Oct. 7—American Chem- 
ical Society, regular meeting; Oct. 14— 
Société de Chimie Industrielle, regular 
meeting ; Oct. 21—Society of Chemical In- 
dustry, Grasselli Medal; Nov. 11—American 
Chemical Society (in charge), Society of 
Chemical Industry, American Electrochem- 
ical Society, Société de Chimie Industrielle, 
joint meeting; Nov. 18—American Electro- 
chemical Society, regular meeting ; Dec. 2— 
Society of Chemical Industry, regular meet- 
ing; Dec. 9—American Chemical Society, 
regular meeting. 
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